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FRIDAY. MARCH 5, 1858. 



COUNCIL. 



The Council will be specially summoned, for 
Wednesday next, the lOtJi instant, at 6 o'clock, 
to eonsider — 

1^ Whether this Society should at once announce its 
intention to direct and superintend an Exhibition, in 
1861, or any other year. 

2. What should be the exact character of such an 
Exhibition. 

3. Whether the surplus funds, if any, should be ap- 
propriated by the Society to the advancement of Arts, 
Manufactures, and Commerce. 



EXAMINATIONS, 1858. 

In accordance with the new Bye-laws, the 
Council have had under consideration the ap- 
pointment of the Board of Examiners. Hav- 
ing to nominate only one Examiner for each 
of the subjects included in the '* Programme" for 
1858, the Council have found themselves charged 
with the delicate and difficult duty of selecting 
less than a moiety of the names of those gentle- 
men who in the autumn of last year had liberally 
consented to serve gratuitously as Examiners 
this year. 

The Council could not but feel that the Society 
was under much obligation to those gentlemen, 
many of whom had already given their valuable 
services gratuitously in former years ; and it 
was a difficult but necessary duty to make the 
requisite selection. 

The Council have now the pleasure to announce 

that the following gentlemen have been appointed 

the Board of Examiners for 1858 : — 

- .,, ,. (Rev. Alexander Wilson,M. A., 

Arithmetic | National Society, London. 



Book-keeping.. 



Algebra ... 
Oeometry 



Mensuration 



Trigonometry 



Conic Sections 



a*„*:«„ T^ «,:«„ xr , (B^ev. A. Bath Power, M. A., 

Ar^llJl ' ^'\ Principal of the Diocesan 
'^'^osU.tics ^ Training School, Norwich. 



r John Ball, Esq., of the firm 
I of Messrs. Quilter and Ball. 

Mathematics. 

Rev. Harvey Goodwin, M.A., 
Cambridge. 



Rev. B. Morgan Cowie, M.A., 
Professor of Geometry at 
Gresham College; one of 
H.M. Inspectors of Schools. 



Practical Mechanics 

[^ minster Hospital. 

fRev. Baden Powell, M.A,, 

A «<-..,xr./^rv. 1 Savilian Professor of Mathe- 

Astaronomy A ^^^^^^ j^ ^^^^ University of 

[ Oxford. 

TDr. A. W. Williamson, Pro- 
Chemistry -j fessor of Chemistry, Univer- 

(^ sity College, London. 

C William Sharpey, Esq. ,M.D., 
Animal Physiology -j F.R.S., Examiner in Uni- 

t versity College, London. 

r Arthur Henfrey,Esq., F.R.S., 
Botany -J Professor of Botany, King's 

( College, London. 

Agriculture 

Political and Social Eco- ( 

William Hughes, Esq. 
TRev. Samuel Clark, M.A., 

Physical Geography -! Principal of the Training 

( College, Battersea. 
E. S. Creasy, Esq., Professor 

English History -j of History, University Cd.- 

London. 



William Spottiswoode, Esq., 
F.R.S. 



Physics. 



M.A. 



XT ' X' J XT X- iTJohn Riddle, Esq., 
Navigation and Nautical) ^^^^ ^^^^^^ ^^ ^he Nauti- 
Astronomy | ^^ Schools, Greenwich. 



nomy 

Descriptive Geography . 



rE. s. c 

i ofHifi 
I lege,; 

English Literature { ^^Zfj^i^f^^ 



IF. R. Sandford, Esq., B.A., 
Assistant Secretarv to the 
Committee of C6uncil on 
Education. 
TA. Mariette, Esq., Professor 

French -j of French, King's College, 

( London. 

C Dr. Bernays, Professor of Ger* 

German -! man, King's College, Lon- 

( don. 

Freehand Drawing F. S. Cary, Esq. 

r Thomas Bradley, Esq., M.A., 
Tir T- • 1 T-i • Professor of Geometrical 

Mechanical Drawing -j D.^^i^g^ king's College, 

l^ London. 



FINANCIAL PRIZE ESSAY. 

The following gentlemen have, at the request 
of the Council, undertaken the duty of adjudi- 
cating upon the merits of the Essays sent in for 
competition : — 
John Towne Danson, Esq., Fellow of the Statistical 

Society. 
C. Neate, Esq., M.A., Professor of Political Economy in 

the University of Oxford. 
Jacob Waley, Esq., M.A. , Professor of Political Economy, 

University College, London. 



TENTH ANNUAL EXHIBITION OF 
INVENTIONS. 
Monday, the 5th of April, is fixed for the 
opening of the Society's Tenth Annual Exhi- 
bition of recent Inventions. 

Persons intending to contribute to the Exhi- 
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bition should communicate with the Secretary 
of the Society of Arts as soon as possible, stating — 

1. The title of the Invention. 

2. Whether the article will be a Specimen, 
Model, or Drawing. 

Articles for exhibition must be forwarded to 
the Society's House, Adelphi, London, W.O., 
carriage 'paid. 

The days for receiving articles are, Thursday, 
the 18th; Friday, the 19th; and Saturday, the 
20th of March ; and no articles can be received 
after the last of these days. 

All articles should be accompanied with a brief 
but clear description of the invention, with a 
wood-block (when possible) for illustrating the 
Catalogue, and a reference to any publication in 
which the Invention is described. 

All drawings exhibited must be framed. 

!No charge whatever is made for space, and the 
Exhibition is free. 



ARTISTIC COPYRIGHT. 

A Report as to the existing English Common 
and Statute Law, relative to this subject, has 
been prepared at the request of the Committee, 
by D. Roberton Blaine, Esq., Barrister-at-Law, 
Reporter to the Committee, and may be obtained 
of the Society's publishers, Messrs. Bell and 
Daldy, Fleet-street. Price Sixpence. 

SPECIAL PRIZE. 

A Prize of Twenty Pounds (placed at the 
disposal of the Council for this purpose by the 
Rev. F. Trench and J. MacGregor, Esq.,) and the 
Society's Silver Medal, is offered for a Writing- 
case suited for the use of Soldiers, Sailors, Emi- 
grants, (fee. The attention of those intending to 
compete for this prize is directed to the following 
points, which will influence the Council in 
making their award : — 

Lightness, 
Smallness of size, 

The avoidance (if possible) of fluid ink, 
Durability, 

Cheapness, with a guaranteed supply, and 
General applicability to the duties, habits, and require- 
ments of the above classes. 

The articles sent in for competition must be 
delivered at the Society's House, Adelphi, 
London, W.C., on or before the 8th May next. 



EXAMINATION PRIZE FUND FOR 1858. 

The following circular letter has been ad- 
dressed to the Members of the Society : — 

Society for the Encouragement of Arts, Manufactures, and 
Commerce, Adelphi, London, W.C, Jan. 30, 1£58. 

Sir, — I am instructed by the Council to inform you 
that the Examination Prize Fund for 1858 is now opened. 
The donations for 1857 were contributed by twenty- 



three Members, and there is a small balance to cany 
forward. 

The Council draw attention to the fact, that last year's 
Examinations were limited to two centres. At these two 
centres, pupils from thirty-seven Institutions only pre- 
sented themselves ; ten of them were from the metro- 
politan district, London being one centre ; sixteen from 
Yorkshire, Huddersfield being the second centre, leaving 
but eleven for all England, Ireland, Scotland, and Wales. 
This unequal distribution was one of the reasons which 
satisfied the Council that the system was not adapted to 
meet the wants of all the Institutions. They, therefore, 
resolved to bring the Examinations to the very doors of 
the Institutions, by such step of course throwing opea 
the prize fund to the students of every Institution. 

The Council have also decided on contributing a cer- 
tain mileage towards the travelling expenses of those can- 
didates who desire to receive personally and publicly their 
prizes, and also £5 towards the travelling expenses of 
each pupil, who, obtaining three of the Society's certifi- 
cates of the first class in the subjects contained in the Ox- 
ford programme, is desirous to contend for the degree of 
Associate at the Oxford Examinations. These changes 
lead the Council to believe that a considerably larger 
sum than last year will be required for the prizes, and I 
am, therefore, instructed to draw the attention of all the 
members to the circumstances. 

Donations can be remitted to Mr. Samuel Thomas 
Davenport, Financial Officer, Society of Arts, Adelphi, 
London, to whom Post-office Orders should be made 
payable. 

I am. Sir, your obedient servant, 

P. LE NEVE FOSTER, Secretary. 

The following is the list of Donations up to 
the present date :— 

T. D. Acland, Member of Council £.5 5 

John Ames 5 5 

J. G. Appold, Auditor 10 10 

T. H. Bastard 5 

R. L. Chance * 5 5 

Harry Chester, Vice-Pres .,,] 10 10 

Henry Cole, C.B., Vice-Pres. [ 1 

C. Wentworth Dilke, Vice-Pres. Chairman) .^ ,^ 

of Council (third donation) /^^ ^^ 

Thomas Dixon 1 x 

Lieut.-Col. F. Eardley Wilmot, r!a. ...!!! 5 

Lord Ebury 5 q 

J. Griffith Frith, Member of Council !.!... 5 5 
J. W. Gilbart, F.R.S., Treasurer (second"),^ ,^ 

donation) jl^ 1^ 

F. Seymour Haden (annual) 2 2 

William Hawksworth 1 1 

Edward Highton (annual) ,,.. 2 2 

James Holmes (annual) l 1 

The Marquis of Lansdowne, Vice-Pres 20 

George Lowe, F.R.S 1 1 

The Master of the Mint, Member of Coun- ) in ia 

cil (second donation) j ^^ ^^ 

Sir Thomas Phillips, Member of Council".*.'. 5 5 

William T. Radford 1 1 

Charles Ratcliff, Hon. Local Sec. (annual )'.'.'. 10 10 

Arthur Trevelyan 1 

T. Twining, jun., Vice-Pres .*.**...* 10 10 

Dr. J. Forbes Watson 1 i 

G. F. Wilson, F.R.S., Member of Council") ..^ ,^ 
(third donation) j^^ ^^ 

THE PATENT OFFICE. 

The following Memorial is about to be pre- 
sented to the Commissioners of Patents, and will 
lie at the Society's house for a few days^ for re* 
ceiving the signatures of members : — 
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To the Right Honourable Frederick^ Lord Chelmsford^ 
Lord High Chancellor of Great Britain ; the Right 
Honourable Sir John Romilly ^ Master of the Rolls; 
Sir Fitzroy Kelly ^ Her ilajesty's Attorney- General ; 
and Sir Hugh McCalmont Cairns, Her Majesty's 
Solicitor- General. 

The Memorial of the undersigned Members of the 
Council and Members of the Society for the En- 
couragement of Arts, Manufactures, and Commerce, 

Humbly Sheweth, — That it appears to your Me- 
morialists that a largely increased accommodation is 
urgently required for the numerous inventors, engineers, 
and others, who daily consult the official documents and 
valuable Free Library of tlie Great Seal Patent Office, 
and who desire to inspect the instructive models col- 
lected by the Superintendent of Specifications, to which 
additions have been continually offered from all parts of 
the United Kingdom. 

That although recent alterations In the Laws affecting 
Patents have stimulated inquiries in every branch of 
knowledge connected with Industrial Arts, and the pub- 
lications of the Commissioners have largely facilitated 
such investigations, yet the full benefit of these excellent 
measures cannot be realised so long as only the present 
small apartments are devoted to this national under- 
taking. 

That the present Library is the only one in the United 
Kingdom in which the public have free access, not only 
to the Records of the Patents and Inventions of this 
Country, but also to the Official and other Documents 
relating to Inventions, contributed by numerous Foreign 
Governments, who have liberally responded to the desire 
of the Commissioners to promote international relations 
for the improvement of Manufactures, by the encourage- 
ment of Invention. 

That it cannot but be a matter of regret that, while a 
surplus, already large, is continually accruing from the 
fees paid for Patents in this country, the buildings devoted 
to the purposes of the Patent Office are insufficient in 
themselves, and contrast most unfavourably with those of 
Foreign States. 

Your Memorialists, therefore, pray that you will be 
pleased to take such steps as may seem to you ad- 
visable for the erection and maintenance of a com- 
modious Patent Office worthy of this country, and 
where ready access may be had to a Library, 
Reading-room, and Museum, furnished with the 
papers, book-, and models indispensable to the right 
direction and advance of British Industry. 



THIRTEENTH ORDINARY MEETING. 
Wednesday, March 3, 1858. 

The Thirteenth Ordinary Meeting of the One 
Hundred and Fourth Session, was held on Wed- 
nesday, the 3rd inst., Henry Cole, Esq., O.B., 
Vice-President, in the chair. 

The following Candidates were balloted for 
and duly elected members of the Society : — 

Ash worth, Henry Jones, Thomas May hew 

Behnes, William West, Walter 

Hewett, John Westmacott, Richard, R. A. 

The Drawings by W. Mulready, R.A., the 
result of the Mulready Exhibition of 1848, were 
exhibited, and the Chairman made the following 
observations in reference to them : — 

The idea of establishing a National Gallery of British 
Art, was first specially fostered by the Society of Arts. 

In the year 1847, the public possessed only those few 
pictures of the British School which had been purchased 



with Mr. Angerstein's collection of pictures. British 
pictures, indeed, at that time, in the judgment of the 
great connoiseurs, ranked very much below second or 
third rate Italian pictures. At a meeting held in Feb- 
ruary, 1847, a proposal was made t® this Society, which 
always has the courage to be in advance of public opinion, 
to assist in forming a National Gallery of British Art, 
and the paper embodying the idea was read and discussed, 
and may be found printed in the volume of Transactions 
for the year. 

It was suggested that an annual Exhibition should take 
place of the works of some eminent living artist, and that 
any profits which might result from this exhibition, 
together witli any special donations, should be applied 
in purchasing some work or works of the artist whose 
productions were exhibited, and that these works should 
be presented to the National Gallery as a means of found- 
ing a Gallery of British Art, and thus vindicating the 
rights of National Art to be duly recognised in a Na- 
tional Collection. 

An exhibition accordingly took place of the works of 
William Mulready, in the year 1848, and a small surplus 
of £240 was obtained, which, having been paid to Mr. 
Mulready, he, in return, has presented to the Society 
three of his remarkable drawings, two in chalks and one 
in pen and ink, whicli the Council have accepted, and have 
offered them to the trustees of the National Gallery in 
accordance with the original proposal. Previous to ac- 
cepting the drawings oflered by Mr. Mulready, the Coun- 
cil referred the matter to a Committee to report to them 
on accepting the works submitted. That Committee 
consisted of the following gentlemen :— Sir Charles East- 
lake, P.R.A., Mr. John Bell, Mr. F. S. Cary, Mr. J. C. 
Horsley, A.U.A., Mr. R. Redgrave, R.A., Mr. D. Mac- 
lise, R.A., Mr. S. Haden, Mr. W. Hawes, Mr. S.Hart,. 
R.A., Mr. S. Hickson, Mr. David Roberts, R.A., Sir J. 
P. Boileau, Bart., Mr. J. Thompson, Mr. C. Wentworth 
Dilke, Mr. H. Cole. That Committee reported as follows : 

" The Committee have carefully examined the draw- 
ings liberally offered by Mr. Mulready, and are unani- 
mously of opinion that as studies which have been rarely 
equalled in ancient or modern limes, they are well 
worthy of the acceptance of the Council, with the view 
of offering them to the trustees of the National Gallery. 

"Considering the number of pictures by Mr. Mul- 
ready, which tlie nation now possesses, the Committee 
are of opinion that he has shown sound judgment in 
offering drawings which exhibit the successful use of 
chalks as well as what may be done by the pen in the 
hands of an accomplished artist." 

Mr. Etty's pictures formed the second exhibition, 
which hardly paid its expenses, and the further prosecu- 
tion of the idea was dropped, because a National Gallery 
of British Art was being formed by other means. 

In 1847, a few months after the idea thus nurtured by 
the Society had been suggested, Mr. Vernon gave his 
pictures to the nation. 

Some time before Mr. Vernon's gift was made, Mr. 
Sheepshanks had stated generally to his friends that he 
proposed to give his pictures to the country, and Mr. 
Sheepshanks consulted Mr. Vernon on the expediency of 
making a joint gift of their separate collections of pic- 
tures, coupling with it the condition that the government 
should first provide a suitable building to receive them. 
Unfortunately for the exhibition of the pictures, Mr. 
Vernon preferred to stand alone, and declined to co-ope- 
rate with Mr. Sheepshanks, and his pictures, having first 
been concealed in the basement of the National Gallery , 
have been for years only a little less invisible on the 
groUnd-tloor of Marlborough-housc. 

Owing to his foresight, Mr. Sheepshank's pictures have 
been well-housed and are seen, even farawaj'^ in the wilds of 
Kensington, by greater numbers in a corresponding period 
than visit Mr. Vernon's dimly-lighted pictures at Marl- 
borough-liouse. Turner, too, has given his magnificent 
collection to the country. The effects of the Lawrence 
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bequest will also tell in forming a British Gallery, and 
the idea of a British Gallery of Art, which the Society 
thought it right to cherish in 1847, seems likely to grow 
to such dimensions as to require some new mode of 
treating it. 

As the treasures of Art accumulate, common sense sug- 
s'ests that they should not be allowed to form an over- 
grown wearisome centralized collection, located only in 
one spot of the metropolis, but that the finest specimens 
should be chosen for tlie central gallery, and that the 
whole country should enjoy the means of borrowing the 
eurplus. Encourage the provision of suitable buildings 
for exhibiting pictures and works or Art, not merely in 
the metropolis, with its three millions of people, spread- 
ing over a diameter of twelve miles, but over the whole 
kingdom, and circulate the superfluous pictures from local 
gallery to local gallery. Tlie State, with local co-opera- 
tion, would then do with National pictures that which 
the wealthy have been accustomed to do with their own 
pictures with safety at the British Institution for more 
than half a century. 

If the Vernon, Turner, and Sheepshanks pictures were 
all collected together, a noble gallery of British Art would 
be formed, and at k'ast half the whole number of pic- 
tures would be available for circulation over the whole 
kingdom . Mr. Sheepshanks* gift provides for such a dis- 
tribution. The Treasury and trustees of the National 
Gallery have full powers over the Turner bequest, but 
an Act of Parliament would be necessary to render the 
superfluous Vernon pictures generally useful. This 
principle of distribution is already in full operation with 
works of Ornamental Art belonging to the Kensington 
Museum. Every local School of Art is privileged to 
borrow whatever is portable, and experience has shown 
that even Venetian glass and precious Majolica 
may be safely circulated. A thousand pieces were sent 
to the Manchester Art Treasures Exhibition, and not a 
single accident took place. The distribution of pictures 
would be all the easier, and might be managed with the 
least possible risk. 

Should this suggestion of circulating works of art be 
acceptable to the public, it may be hoped that these Mul- 
ready drawings may assist m giving some practical 
direction to it. 

The Paper read was : — 

ON THE PROGKESS OF THE ENGLISH 
LIGHTHOUSE SYSTEM. 

By a. G. Findlay. 

It is now ten years since I had great pleasure in draw- 
ing the attention of the Society of Arts to the Lighthouse 
system of our country, a system which, viewed in relation 
either to its utility, or to the beauty and excellence of 
its details, is worthy of the highest admiration of a 
nation which boasts of its maritime superiority. Yet, at 
the period I allude to, the beautiful appliances of science, 
the results of profound investigation therein, were but 
imperfectly understood or appreciated by those uncon- 
nected with it, and there was no work which embodied 
the description and pointed out the utility of our light- 
houses. 

In the paper above referred to, which is printed in the 
Society's Transactions for 1847-8, and in the excellent 
account of the Skerry vore Lighthouse, by Alan Steven- 
son, Esq., which appeared soon afterwards, the main 
features of the system, as then existing, are detailed. 

The period which has since elapsed has not been un- 
important, either in the improvements of lighthouses, 
or, in what is of more consequence, their requirements! 
It IS proposed to treat of both these topics in the pre- 
sent paper. But before entering into the details of 
either of these two branches of our subject, some brief 
recapitulation of my previous account may be neces- 
sary, in order to put the present meeting in possession 



of the main facts concerning pharology. Thus this, like 
my former paper, will bear somewhat of an historical 
character, which it is thought will be best to develop 
the plan of the existing position and requirements of a 
lighthouse. 

First as to the illumination. There are two systems 
now employed ; the older one of lamps witii metallic 
reflectors placed behind the light, the catoptric, or as it 
may be called the English system, and the other where 
the light is controlled by lenses placed before it, <d\ "the 
dioptric, known as the Fresnel or lenticular system, 
which was first brought into general use in France. 

The merit of priority in the former undoubtedly belongs 
to England. Polished metallic reflectors were invented 
in England, and first used at the Liverpool lighthouses. 
Of late the credit of the invention has been given to 
Chevalier Borda, who, with the assistance of M. Lenoir, 
constructed some reflectors of silvered copper for the 
famous Cordouan lighthouse, off the mouth of the Gironde, 
in the year 1780. 

M. de Teulere, a member of the Royal Corps of Engi- 
neers of Bridges and Iloads in France, has also been con- 
sidered by some as the first to have directed attention to 
the utility of paraboloidal reflectors, and is said to have 
proposed a revolving reflector light for the Cordouan, in 
1783. But in re-afiirming the statement made on pages 
287 and 288 of the Proceedings of the Society, before re- 
ferred to, that William Hutchinson, mariner and dock- 
master of Liverpool, invented and used metallic reflec- 
tors at that port prior to 1777, and most probably in 
1763, an anecdote which I have met with adds to the 
certainty of the early date of the invention. 

It is stated that William Hutchinson, in the year 1763, 
laid a wager, which he won, that he would read from a 
book, at the distance of 200 feet, by the light of a 
farthing candle. He did this with the aid of one of the 
Liverpool Lighthouse reflectors. 

The reflectors used in the Liverpool lighthouses at the 
period alluded to, were formed on a parabolic curve of 1 , 2, 
and 3 feet focus, and 3, 5 J, 7-^, and 12 feet in diameter, the 
smaller ones of tin plat'es soldered together, and the larger 
of wood, covered with looking-glass. The lamps con- 
sisted of flat wicks of from 3 to 14 inches broad, the 
supply of oil being kept uniform by a dripping-pot behind 
the reflector, as shown in the diagram. These and 
more perfect reflectors are described in Hutchinson's ex- 
cellent work entitled " A Treatise on Practical Seaman- 
ship," and published in 1777. Mr. A. Stevenson, quoting 
a second edition of the same work, published in 1791 , 
under a different title, running thus : •' A Treatise, &c., 
on the best form of Merchant Ships, &c.," has been led 
to give the priority to the French. 

The next advance in the economising of light was that 
made by Mr. Thomas Smith, the engineer to the Scottish 
Lighthouse Board, who, in 1786, introduced the reflector 
which I have the pleasure to exhibit. It is formed of a 
hollow paraboloidal mould of plaster, lined with facets 
of mirror glass. Mr. Smith originated this idea himself, 
without being aware of what had been done at Liverpool 
and in Fi-ance previously. Q'hese contrivances were in 
use prior to Argand's invention of the tubular wicked 
lamp, which was a great step in the art of illumination. 
The first polished metal reflectors used in Great Britain, 
were placed in the Incli Keith lighthouse in 1803. 

As far as the principle is concerned, the catoptric 
system was perfect when Captain Huddart determined 
the best form for the parabolic curve of these re- 
flectors, and his principle is still in use. To clearly 
understand the action of these reflectors, a reference 
to the diagram will be sufficient; it will be seen 
that the form of the curve is such that, a line or ray 
from the focus striking any point of the inner face 
of the parabola, will do so at the same angle as that of a 
horizontal ray reflected from that point ; therefore all 
rays of light, so reflected, will pass off in a horizontal di- 
rection ; and^ supposing that the light was a single point, 
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the reflector would send forth a cylinder of rays equal in 
diameter to its double ordinate, or the diameter of its 
mouth, consequently it would be impossible to show a 
light all round the horizon with any number of such in- 
stniments ; but, as the flame of the lamp is about one 
inch in diameter, this subtends an angle of 14 deg. 
22 min., at the vertex of the parabola, of 4 inches focus, 
(the usual size of lighthouse reflectors) ; this, with other 
circumstances, makes it necessary to use from 25 to 33 
such reflectors to form a complete zone of light.* 

The catoptric system is still in use in the majority of 
our lighthouses, as it possesses some advantages over the 
dioptric system, as will be seen presently. 

The dioptric or lenticular system, like that of the re- 
flectors, has arisen, step by step, to its present condition. 
The great size which a lens must be to control any great 
volume of light, would require such a mass of material 
that many conditions render the ordinary convex lens 
inapplicable to the purpose. The general plan of the 
lens as now used, was suggested as a good form of burn- 
ing glass by Buffon, in 1773. For lighthouse purposes 
the form now applied was first proposed in Britain, by 
Sir David Brewster, in 1811, who showed that a lens 
might be built up of separate pieces to any size. Previous 
to this, in 1780, the Abb6 Rochon ground down a light 
piece of glass to concentric rings, and a similar lens was 
made by Messrs. Cookson, of Newcastle-upon-Tyne, for 
the Northern Lighthouse Board. The great trouble and 
difficulty attending the construction of such lenses pre- 
cluded their general use. 

In the year 1819, M. Augustin Fresnel, without 
knowing what Sir David Brewster had done in England, 
proposed a polyzonal lens of the same character, and 
afterwards, in conjunction with MM. Arago and Mathieu, 
applied the system to the Cordouan lighthouse. The 
new apparatus was first shown on July 23, 1823. 
M. Augustin Fresnel subsequently made the system 



* P V G is a vertical section of a reflector ; F the focus and 




situation of the flame of the lamp ; A the oil fountain ; C the 
ventilating tube. The angle of incidence being equal to the 
angle ot reflection, the angle V a ^r at which the ray ¥ g a falls 
on the surface of the parabola at the point a is equal to the 
angle P a/, at which it is reflected from the surface ; therefore, 
the angle made by the ray fallinor on, and being reflected from, 
the surface, will be bisected or divided into two equal parts by 
the perpendicular to the tangent of the parabola at the point of 
incidence, therefore the angle g a/ is bisected by g h 7>i, that is, 
the angle g ah\s equal to the angle h a f. The peculiar pro- 
perty of the parabolic curve is that the ray, when reflected from 
any point, is always thrown in a direction parallel to the axis of 
the curve ; that is, the direction a / of the reflected ray is 
parallel to the axis F Z. Thus a copper reflector, lined with 
highly polished silver, formed to such a curve, with a mathe- 
mati^ point of light placed in its focus, as F, will reflect the 
rays from it in straight lines, parallel with its axis V Z, as 
P 6 6', F c c', F e e", &c., and thus send forth a cylinder of light, 
whose diameter is equal to the double ordinate of the re- 
flector, P a. 



much more perfect, and hence it is generally called by 
his name. 

The lenticular apparatus is placed around the single 
central lamp, as shown in the example I am enabled to 
exhibit. The arrangement of glass is so constructed as to 
refract the rays emitted from the lamp in the focus of 
the apparatus in every direction, into beams parallel with 
the horizon. 

J3 




This apparatus is a holophotal fourth-order lens, show- 
ing a revolving light. The oil reservoir is placed over 
the apparatus, which consists of six polyzonal lenses 
around the flame of the lamp, above each of which are 
six portions of catadioptric rings, which are made con- 
centric with the central portion, below which are three 
central rings. On the revolution of this machine each 
face sends forth a flash of nearly the whole light emitted 
by the lamp. I am indebted to Messrs. Wilkins and Co. 
for the opportunity of showing this apparatus. 

It will be readily understood, that for an instrument 
of this character to perform its office, many condi- 
tions are necessary, first the glass, which is used in 
such large masses must possess perfect homogeneity, it 
must possess great transparency, and its figure must be 
formed with great accuracy to ensure successful opera- 
tion. Its action may be briefly explained as follows, 
assisted by the illustrative diagram. A plano-convex 
lens of 30 inches diameter, as required in a first-order 
apparatus, woi^ld, if not formed on the polyzonal 
principle, be above 11 inches in thickness in the middle, 
a condition manifestly impracticable. The convex sur- 
face of the lens is, therefore, supposed to be cut into 
circular zones of triangular section, so that all the solid 
portion of the lens is dispensed with; these sectional 
zones are then arranged on one plane, and have the same 
refractive properties as if they were one solid piece, be- 
cause the two surfaces are of the same relative figure.^ 

For a revolving light, the lenses of the central portion 
of the apparatus are arranged into an octangular prism 
which in the largest or first-order light is 6 feet ^ inch 
in diameter. For a fixed light the central part of the 
apparatus is formed of a band of lenses whose section is 
determined by the horizontal revolution of the figure of 
the polyzonal lens. This portion of a first-order light 
economises rather more than one-fourth of the whole 
light emitted by the lamp in its focus, or 92 deg. At 
first it was thought impossible to construct this central 
drum or belt of a circular form, and it was then made, 
a polygon of thirty- two sides, but Messrs. Cookson, in 
1836, constructed a circular one, which greatly increased 
the power and utility of the apparatus. 
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To control that portion of the emitted light which 
passes upwards over this central belt, and amounts to 
three-eighths of the whole quantity, the plan first 
adopted by Fresnel, was to place a series of small 
mirrors disposed in seven tiers gradually decreasing in 
diameter, forming a species of cupola above the central 
belt. These mirrors, strictly speaking, would be portions 
of such parabolas as would, if carried around the focus, 
form perfect reflectors, as may be comprehended from tlie 
diagram. In practice, however, owing to the breadth of 
the flame, tliey were formed of silvered plate glass, in- 
serted into small brass frames, and suspended by screws 
at the back to an iron frame work. In revolving as 
well as fixed lights, this portion of the apparatus is fixed, 
and gives the continuous light visible between the flashes 
of a revolving light, which flashes are produced by making 
the eight polyzonal lenses revolve in a regular interval, 
and by this means the rays from the lamp being di- 
rected in eight directions, cause a bright flash to appear 
to the distant observer at intervals of one-eighth of the 
period occupied by the revolution of the entire apparatus. 

The portion of light which escapes below this central 
belt was also economised by the same means ; that is, 
four tiei's of these mirrors were placed below, of equal 
diameter with the whole apparatus, and were constructed 
on the same principle. These arrangements affect about 
four-fifths of the entire amount of light, but in doing 
this there is the great loss caused by the absorption of 
light by metallic specula, which perhaps amounts to 
one-half of the whole incident light. 

Tliis last consideration led M. Fresnel to construct his 
small dioptric apparatus, with refracting and totally re- 
flecting glass zones above and below the principal por- 
tion. The action of these zones may be familiarised by 
the use of the ordinary prism, which refracts the incident 
ray in one direction, and if it receives it on the inner 
surface of the opposite side at a greater angle than about 
41 deg. 49 min., the ray is totally reflected, and ulti- 
mately emerges from the prism in a horizontal direc- 
tion, the only loss of light being caused by the absorp- 
tion by the glass. The first application of this prin- 
ciple on a large scale is due to the suggestions and 
calculations of Mr. Alan Stevenson, and it was first in- 
troduced in the noble Skerryvore light, which was com- 
pleted on December 23. 1843, by M. Frangois Soleil. 
"Nothing can be more beautiful," says Mr. Alan Steven- 
son, " than an entire apparatus for a fixed light of the 
first order. It consists of a central belt of refractors, 
forming a hollow cylinder, 6 feet in diameter and 
30 inches high ; below it are six triangular rings of 
glass ranged in a cylindrical form, and above a crown of 
thirteen rings of glass, forming by their union a hollow 
cage composed of polished glass, 10 feet high and 6 feet 
in diameter. I know of no work of art more beautiful 
or creditable to the boldness, ardour, intelligence, and 
zeal of the artist." 

Such is the general arrangement and operation of tlie 
apparatus for a large lighthouse showing a fixed light. 
For a revolving light; such as the Skerryvore and the 
Cordouan, a diff'erent arrangement is adopted, which, as 
it is only a modification of those above described, and as 
most persons are familiar with the fine examples of this 
apparatus exliibited in our own Exhibition of 1851, and in 
the later French Exposition, it need not be dwelt on now. 

There is an arrangement of the lenticular apparatus 
which, at the period of my former paper, was not in use 
in our English system, although generally adopted in 
France and elsewheie. It is for the purpose of showing 
a fixed light, varied by a flash , preceded and followed by 
short eclipses (feu fixe varU par des iclats). It consists 
of a supplementary system to the ordinary lenses for a 
fixed light, which as i have been describing, distributes 
its light evenly all around the horizon in a belt equal to 
the height of the apparatus, increased by ita slight powers 
of vertical divergence. Around this apparatus, consist- 




Vicw of a first otAqt fixed dioptric light.— F, the focuB, or flame; 
L, the lamp ; D, E, E, G, the central belt of refractors ; M, N, dia- 
gonal brass frames to panels of central refractors ; H, I, six lower 
catadroptric zones ; A, B, C, thirteen upper catadroptric zones ; 
O, O, diagonal legs ; K, K, service table. 

ing of horizontal cylindrical elements, two or four 
panels of lenses, composed of vertical cylindrical ele- 
ments, or at right angles to the main apparatus, are made 
to revolve. The effect of this additional arrangement is 
to cause those horizontally divergent beams which 
fall on the inner surface, to become parallelised, and 
thus reach the observer in the form of a flasli, which is 
preceded and followed by a short eclipse, due to the 
angle between the parallelised and divergent beams. 
This, though a beautiful arrangement, has some draw- 
backs m the absorption of the light througli the double 
apparatus. The effect, moreover, is open to some objec- 
tion, which will be touched on presently. This form of 
lenticular apparatus has been largely used of late in the 
new lighthouses constructed by the United States for 
their coasts. 

Of the seventeen dioptric apparatuses which were em- 
ployed in British lighthouses ten years since, nearly all 
the glass portions were of French construction. Our 
shores had at that time been furnished with almost a 
complete system of lighting and beaconage, and the ap- 
pai atus of the catoptric class was of the most refined and 
beautiful description, perfectly fulfilling its office as far 
as its capabilities would allow it. 

The conditions of pharology in France were diff'erent. 
Soon after the establishment of the lenticular system, in 
1822, by Augustin Fresnel— that is, in 1825— the Light- 
house Commission decided on the exclusive use of that 
system of illumination for their coasts and those of their 
colonies ; the distribution of the lights being that re- 
commended in the programme and report of Rear-Ad- 
miral de Rossel. The Central Commission at Paris 
established a workshop and depot for the construction of 
the apparatus, and, in the twenty subsequent years, 
they supplied not only nearly the whole of the first- 
order apparatus for their own- coasts, but also a large 
number for the neighbouring governments. During this 
period, the fiscal regulations embarrassing the glass 
manufacture precluded English enterprise from dealing 
with the large masses of metal required for the construc- 
tion of these lenses. Besides this, the material procur- 
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able near Paris is so superior to any of a similar kind that 
is attainable from our own country, that it is another 
reason why our French neighbours took the precedence 
of us in this branch of scientific art; and thus a 
large proportion of the principal light apparatus, on a 
large scale, necessary for the safety of the mariner, had 
been erected before the removal of the excise duty on 
glass. 

Without pursuing this part of the subject into its 
details, it will suffice here to state that the foregoing 
embraces the general principles of lighthouse apparatus 
as in xise in 1847. The minor features, in their great 
variety, may be followed in the excellent works of Mr. 
Alan Stevenson and M. Fresnel. 

In instituting a comparison of the efficiency and 
economy of the two systems, — a question which has been 
strongly discussed, — many points have to be considered. 
It has been usual with many to give the superiority, on 
both heads, to the dioptric system ; but there are nu- 
merous conditions under which it can be demonstrated 
that the authorities of our Trinity Board have acted quite 
wisely in retaining thp reflector system, under which so 
many of our fine lighthouses have been established. A 
few words on the peculiar properties of each will be suffi- 
cient now. The discussions, involving a large mass of 
calculations, are extant elsewhere. 

The effect of a paraboloidal reflector of 21 inches dia- 
meter and 4 inches focus, when viewed directly in front 
of the flame of the lamp, one inch in diameter, is equal 
to 270 flames ; at a divergence of 7 degrees from the 
axis, about 44 flames ; and between 9 and 10 degrees of 
divergence from the axis it is 2 flames. The diagram 
above will illustrate this distribution of tlie light. The 
available or useful amount of divergence altogether is 
about 1 5 or 17 degrees, the actual amount from such a 
flame is 14 deg. 22 min. Vertically, the divergence is 
about 16 deg. 8 min., or it will be serviceable to 20 deg. 
This is a useful property, as will be seen presently. It 
will, therefore, take from 25 to 33 such reflectors to form 
a complete circle of useful light. But this cannot be 
evenly distributed over the whole azimuth. The spaces 
between the axes of each reflector will be illuminated 
with a fainter beam. This inequality in the distribu- 
tion of the light is the great disadvantage of the catop- 
tric principle for a fixed light. For a revolving light, 
when eight reflectors are placed on each side of a revolv- 
ing triangular frame, a flash may be attained quite as 
bright as that from the great annular lens of Fresnel. 
The duration of this flash is also three times the 
duration of that from the lens — a great advantage, but 
then the eclipses between the flashes are total, in which 
the Fresnel system has the superiority. 

The dioptric system owes its great superiority, for a 
fixed light, to its perfectly fulfilling the very important 
condition of distributing the light evenly all round the 
horizon. For a revolving light the eight lenses will I 
give flashes of equal intensity, but of much shorter 
duration, than the 24 reflectors of the catoptric light. 
The secondary light from the fixed upper and lower 
zones compensates for this inferiority. The lamp of the 
dioptric apparatus consumes the same quantity of oil as 
15 of the reflector lamps, and is therefore more economi- 
cal, in the ratio of 5 to 8, supposing the serviceable effect 
of these lights to be equal, but this does not quite fairly 
state the case. Fresnel calculates that in a first order 
apparatus for a fixed light, the brilliancy of the dioptric 
drum, or central portion of the apparatus, will be equal 
to 360 flames, that of the cupola of catadioptric zones 
above to 140 flames, and the lower zones to 60 flames, 
a total of 560 burners in all directions. Mr. Stevenson, 
who is probably nearer the mark, says 450 burners 
for the joint effect of the dioptric and catadioptric parts 
of the apparatus for a fixed light, and, calculating the 
whole effect of this apparatus as compared with the re- 
flector light, that with the same quantity of oil, about 
four times the quantity of light is produced by the lenses 



as by the reflectors ; but then the light, as seen before the 
axis" of each reflector, would be 50 per cent, more power- 
ful than the dioptric light. In revolving lights, asK 
suming the same calculations, the dioptric light is more 
advantageous than the reflector, in the proportion of 3'6 
to 1. This is supposing that the light is required round 
the whole horizon, but in numerous cases only a portion 
of the circumference is required to be illuminated, and 
this circumstance still reduces the average superiority of 
the dioptric system, so that, all things considered, the 
relative advantage of each system may be from one and 
a half to twice in favour of the dioptric. 

There is one appearance which is produced by the len- 
ticular apparatus which could not be made by reflectors, 
and when the distinction between one light and another 
is of such paramount importance, this is no small object, 
I allude to the fixed light varied by flashes. Perhaps 
this variety may be overrated in its utility. Mr. Alan 
Stevenson does not think it of so much value in its dis- 
tinctive characteristic, and, up to a recent period, our 
Admiralty included in their list all of this sort of light with 
the revolving lights. From the brief duration of the flashes, 
and the long interval between them, usually three or four 
minutes, they may not be observed, and, in some cases of 
hazy weather, or snow, or other adverse circumstances, be 
not made out, and thus the light might be mistaken for 
an ordinary fixed light. The flashes are sometimes 
coloured red. In the French light, where colour is em- 
ployed as a distinction, it is very pale, but in our English 
lights, those thus shown, which are of such intensity as 
is considered to be a useful distinction, lose 0-8 of the 
whole incident rays, which enormous loss forms a great 
argument against the use of coloured media if it could be 
avoided. Green or blue shades are still more objection- 
able from their great absorptive powers. 

The lamps which are used in these beautiful instru- 
ments are all more or less modifications of the cylindrical 
wicked lamp invented by Argand, in 1783. Those in use 
for reflectors are the same as they were left by the in^ 
ventor himself. For the great dioptric lamp, various 
contrivances have been made for regulating the supply of 
oil to the compound burner. 

For a first-order light, this lamp consisted, in the first 
instance, of four concentric wicks, of the respective dia- 
meters of 0-827, 1-69, 2-52, and 3-39 inches, the smaller 
apparatus being constructed of 3 or 2 concentric wicks ; 
but within these last 7 years the interior wick has been 
dispensed with in all the burners, it being found that a 
light of superior brightness can be obtained by allowing 
more air to pass into the flame on the inside, and forcing 
this air outwards on to it by a metal breaker or button kept 
below the level of the flame, so as not to interfere with the 
rays of light emanating from all sides of it. This, 
though it rather increases the consumption of oil, produces 
a far better light. The oil is made to flow into the burners 
by various means, as is stated above. Fresnel's inven- 
tion consisted of a series of four small pumps, worked by 
clock-work, which forced the oil upwards to the flames. 
Another mode was by weights acting on a piston ; a 
third by a spring doing the sime office^ a plan which 
has since become in universal use in the moderator 
lamps. Another mode, the pneumatic lamp of Messrs. 
Wilkins, acted by means of the pressure of airmth«- 
reservoir, and another, frequently applied of late, i«l 
by placing the reservoir slightly higher than the lamp, 
the oil thus flowing freely by its own gravity to the re- 
quired level. 

The fuel used in the English lighthouses m these ex- 
cellent lamps up to the year 1846, was the beet sperm 
oil that could be procured. At that period a change 
was made throughout the whole of the lamps, by adapt- 
ing them to the use of colza or refined rape-seed oil, re- 
quiring a thicker wick. This oil was in use in the 
French lighthouses for some time prior to this, and was 
procured from the seed of a peculiar species of wild cab- 
bage, known in the north of France under the name ot 
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colzat, or colza. This plant is extensively cultivated in 
Normandy, &c., the chief markets for the oil being Caen, 
Rouen, Lille, and Courtrai. That now used by the 
Trinity-house is chiefly refined by a 4)atent process. 
This refined oil is of a superior character to the sperm 
oil ; it produces a brighter flame, does not cause so much 
deposition on the wick, consequently, will burn much 
longer without trimming; any adulteration in it is 
much more easily detected than in sperm oil, and it is 
half the cost, although it has increased in value from 
38. 9d. per gallon on its first introduction, to 4s. lOd. at 
present. It is an excellent substitute for that oil, which 
is annually becoming dearer, and more open to being 
mixed with other and inferior oils. In the Liverpool 
lights olive-oil has been used since 1847 — a change 
effecting a saving of 40 per cent, on the use of sperm-oil. 
In our colonial lighthouses other varieties of oil are used, 
of which one only need be noticed as being used in the 
lighthouses near the Cape of Good Hope. This oil is 
procured from the tips of the tails of the Cape sheep, 
and is said to be far superior to any other oil for brilli- 
ancy of light, but the quantity consumed, and the expense, 
are great. It costs 10s. 6d. per gallon, and the first-order 
light of Cape Agulhas consumes about 730 gallons a- 
year ; 482 gallons of rapeseed-oil would be necessary for 
a year's supply. 

One great advantage in the refined rape-seed oil is that 
it does not thicken, except upon a very great degree of 
cold, a qualification which places it far above sperm and 
many other oils for winter use. Indeed the change is a 
fortunate one in another respect. The untiring perse- 
verance of the whale-fishers from the neighbourhood ot 
Nantucket has so dispersed and destroyed their prey, 
that it is almost doubtful if a continuous and sufficient 
supply could be maintained, except at great prices. 

The purity of the fuel, and the perfect combustion 
effected by the present arrangement of lamps, keep the 
flames used in the apparatus in their normal condition ; 
but it is necessary to carry off the products of com- 
bustion from the confined space of the light-room, 
for, if they were not disposed of, they would both ma- 
terially diminish the power of the light, and also be a 
serious detriment to the health of the attendant light- 
keeper, whose constant presence in the light-room is 
strictly required. This is effected by the ventilating 
tubes devised by Dr. Faraday, with the principles of which 
most are familiar ; they are fitted to all our lighthouses. 
A plan, similar in action, but less complete in detail, 
was promulgated at the commencement of the present 
century by Dr. Van Marum. 

As far as they were applied, then, the catoptric and 
dioptric systems, in use in the year 1847, acted perfectly ; 
but still there was some waste of light, caused in one 
direction by the divergence of the instruments, and, in 
another, by their construction. The consideration of 
this loss of power led to the next steps in the science of 
pharology ; since that period, some new arrangements 
have been proposed, by which some of the disadvantages 
of the dioptric system have been partially avoided. 
M. Letourneau proposed lengthening the duration of the 
great flash of the dioptric lens, by dividing it into two 
portions, and setting each half at a slight angle out- 
wards ; this would produce the desired effect, but it must 
T5e at the expense of brilliancy. Several other minor 
improvements also have been suggested, but the main 
features of the system have remained unaltered. There 
is some waste of light in both the systems. In the ca- 
toptric it is that angle comprised between the angle 
formed by the lips of the reflector and the flame and the 
horizontal ray which strikes the outer edge of the reflector. 
That portion of the light which passes upwards is, of 
course, lost for useful effect — the other portions may be 
considered as serviceable. In the year 1849 Mr. Thomas 
Stevenson proposed some arrangements which obviate 
this loss, upon what is termed the holophotal system. 
The ordinary parabbloidal reflector is rendered holo- 



photal as follows : — A small portion of the back of the 
reflector is cut off, behind the parameter, the line which 
passes through the focus ; for this is substituted a por- 
tion of a spherical mirror of the same focus. In front 
of the flame a lens with three diacatoptric rings is 
added. The action of the spherical reflector is to return 
all the rays impinged on it back through the flame, and 
thus on to the posterior sides of the lens and diacatoptric 
rings. Therefore, all the rays which emerge from the 
lens, &c., will be horizontal, and the remainder, those 
impinging on the paraboloid, will also be reflected in the 
same direction. The Horsburgh Lighthouse, in the 
strait of Singapore, is fitted with 9 such holophotal 
reflectors — three on each face of a revolving frame, each 
side of which, it is said, gives as much light as five 
reflectors of the ordinary kind. This was completed in 
1851. A similar apparatus, a red light of the same sort, 
was placed at Wick, in Caithness, in 1851. 

Fresnel's revolving light system, as at work in the 
Skerryvore and the Cordouan, with its beautiful but 
complicated upper system, is rendered holophotal by a 
very simple means. The zones above and below the 
main lenses act in the same way as the centre, and, by 
the whole apparatus revolving, nearly the whole of the 
light is projected horizontally in the eight directions of 
of the octagonal prism. The diagram and the very beau- 
tiful fourth-order apparatus exhibited explains its action. 
Proceeding upon the assumption that the whole of the 
emitted rays from the central lamp may be made to 
assume the horizontal direction, Mr. T. Stevenson has 
made several most excellent arrangements, which, how- 
ever, we cannot fully describe here. The simplest form 
is that of a hemiispherical metallic reflector, in the focus 
of which is placed the lamp ; before the lamp is a refract- 
ing polyzonal lens, of such a section that the whole of 
the direct rays from the lamp, and the reflected rays from 
the posterior reflector, are parallelised on their emerg- 
ence. Carrying this principle to greater refinement, 
and as it was found that the totally reflecting glass prisms 
were effective compared with metallic reflections as 140 to 
87 , a hemispherical arrangement of glass is proposed, which, 
by refraction and total reflection, produces the same result 
as the metallic hemisphere in the former instance. The 
formulae for the construction of this ingenious apparatus 
were calculated by Mr. Wm. Swan, F.R.S.E. The 
glass refracting mirror has one advantage over a metallic 
mirror in its powers of radiation, as in an experiment 
the heat in the interior of the apparatus was so great 
as to cause the oil to boil : an inconvenience, however, 
which was afterwards obviated mechanically. Very 
numerous other applications of his principle are also pro- 



M. Letourneau has proposed a simple arrangement of 
the fixed light with flashes, of the French system. It 
consists of alternate panels of horizontal and vertical 
lenticular elements, which, on revolving, show the alter- 
nate flash and fixed light without loss of power from the 
supplementary revolving lenses, as in Fresnel's arrange- 
ment. This may be readily exemplified by the beautiful 
apparatus before you, for, supposing that each alternate 
panel of this revolving light were made to consist of 
horizontal elements instead of circular ones, the effect 
would be first the flash from the circular face, and then 
the steady light during the period that the plane side was 
passing before the eye. 

The effect of all these optical refinements is to send forth 
the light from our lighthouses in a thin disc or ray with- 
out vertical divergence ; but with great deference it is 
urged that this may be overdone ; for, suppose that 
the apparatus acts perfectly, and the thin disc of light 
should only osculate the horizon of its station, it is mani- 
fest that^ any observer in any other position than the 
exact circle of this horizon, will have to mount 
some elevation, in order to see the light at all, and that 
to any one passing within even a short distance of it the 
light will be invisible. Some amount of vertical diver- 
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gence is absolutely necessary, and the optical defect of 
the reflector becomes a real advantage. We may cite 
the recent melancholy example of the Dmbar, wrecked 
beneath the lighthouse at Sydiiey, which was intended 
or her safety, but could not be seen because it was over- 
head. Red panes of glass have been added to some of our 
lighthouses at the lower part of their lanterns in order to 
point out to ships coming into their effect that they are 
inside danger. 

Up to this point, therefore, we may consider that our 
lighting is perfect ; all future optical improvements can 
only be introduced on the score of economy, and any in- 
crease of power must arise from the source of light. All 
the powers of our lenses and reflectors aided by the most 
efficient lamps, are futile against the obscuring effects of 
haze or rain or snow, and to be able to conquer this dif- 
ficulty in the least degreee will he the greatest step in 
the lighthouse economy. 

The dioptric system does not appear to be adapted for 
floating lights as at present constructed. Mr. Wilkins 
and Mr, Letourneau have tried an arrangement of four 
lenses in front of the four lamps, behind which are 
spherical reflect ors, being, in fact, a species of holophotal 
apparatus. But the great motion of the vessel prevents 
the possibility of keeping this apparatus constantly in a 
vertical position, a condition which is absolutely neces- 
sary for its proper action. Our light-ships are, therefore, 
still furnished with 12-inch reflectors, one of which is 
exhibited. These being mounted on gimbals, readily 
obey every motion of the ship, and by their great di- 
vergence (though consequent loss of light), obviate all 
those inconveniences which larger instruments would be 
subject to. But then these lamps and reflectors, up to 
this time showing a superior light to ordinary lamps, 
will not bear that comparison with those now used by 
steam vessels that they did in former years. 

The Messrs. Chance, of Birmingham, the well-known 
glass manufacturers, have successfully competed with our 
French neighbours in the material as well as in the manu- 
fiacture of the light-house lenses; and I believe their 
factories are the only place in this country where the 
operations are carried on to any extent. The fine and 
important light on Lundy Island, at the entrance of the 
Bristol Channel, is an example of their construction. It 
is a first-order holophotal apparatus, showing a revolving 
Ught. They are now engaged in making some important 
apparatus for our Trinity Board. It was believed that 
the glass could not be made in England so pure in colour, 
or rather with absence of colour, as to compare advan- 
tageously with that made near Paris, but these difficulties 
Messrs. Chance have overcome, and although I believe 
that some French material is employed, yet the improved 
processes have produced a result which compares well 
with the French apparatus shown in the French Ex- 
position. 

I now come to a very important point in the 
present subject. In 1832, Lieut. Drummond proposed 
the use of the now well-known oxy-hydrous light for 
lighthouse illumination, and an extraordinary instance of 
its power was given at the time, showing that a Drum- 
mond light, 70 miles off, appeared nearer to the observer 
than an ordinary lighthouse lamp and reflector 12 miles 
off, an irrefragable proof of its superiority if it could have 
been managed with certainty ; but, notwithstanding the 
most careful study and the most ingenious contrivances, 
it has been found impossible to maintain the light with 
that steadiness which is absolutely necessary for light- 
house purposes. 

Ten years since hopes were raised that the electric 
light would be so far perfected by Messrs. Staight and 
Petrie as to supply this most desirable improvement, but 
the difficulty in maintaining the light in its normal 
character led to its abandonment. 

It has been carried to greater perfection under the 
arrangement of M. Duboscq, and is in general use in our 
philosophical experiments, butit requires delicate manage- 



ment. The principle is thai of passing the electric current 
between two vertical pencils of carbon. I am much in- 
debted to Professor Goodeve for kindly exhibiting this 
beautiful light, which, as you see, when applied to the 
holophotal lens apparatus, has a most powerful eflect. Mr. 
C. W. Harrison has made adifferent arrangement, which ob- 
viates the inconvenience of maintaining the exact distance 
between the two poles, which is the main difficulty in the 
vertical lantern, by making the positive pole a cylinder 
of carbon, which, by revolving under the negative point, 
presents a constantly fresh point to the action of the cur- 
rent, passing in a spiral direction from one end of the 
carbon cylinder to the other. Its action is seen in the 
apparatus before you. I believe that this is the first 
time it has been exhibited in public, and certainly it has 
a very promising commencement. 

There are two great difficulties in solving the problem 
of a steady light from electricity. The first is in main- 
taining an equable force from the producing elements, 
that is, the battery, which, of course, will gradually de- 
cline in power after a short time, and no means have, as 
yet, been devised for so thoroughly obviating this, as 
to keep up for so many hours as the light must be shown. 
The next is at the outlet of this current ; in preserving 
that exact distance between the two points of carbon, 
through which the arc passes, which maintains the light 
in its normal condition. These carbon points are usually 
I believe, formed of graphite, the substance which is found 
lining the inner surface of old gas retorts. The rapid 
disintegration of the positive pole, the less diminution 
of the negative pole, and the irregularity of the con- 
sumption of both under the intense action, have baffled 
the ingenuity of almost all who have attempted to 
control them. 

However, I am happy to say that I hear that the pro- 
blem is about to be solved, and that ere long, probably, the 
electric light will be established at our finest lighthouse. 
This will be the greatest advance that has been made in 
pharology since the introduction of the existing system, 
which, in principle, may be said to have been perfect at 
the outset. 

It is to the talent and patient ingenuity of Professor 
T. H. Holmes that we shall owe this grand improvement, 
and I much regret that the nature of the apparatus pre- 
cludes the possibility of exhibiting it, to you in this room, 
but those interested will, I dare say, soon have an oppor- 
tunity of examining it elsewhere. 

Mr. Holmes has adopted another form of originating 
the current than has hitherto been tried — that of mag- 
neto-electricity. The whole apparatus and its results are 
an admirable exemplification of the correlation of the 
physical forces — an evidence that one power may be 
traced throughout a train of operations until it emanates 
in a totally different form. The apparatus consists, I 
believe, of a series of very powerful permanent magnets, 
around the poles of which the helices are made to revolve 
by means of a steam-engine, and from the extent of the 
primary arrangement a most powerful magnetic current is 
produced, which, passing through the carbon pencils, shows 
that splendid light which entirely eclipses all other modes 
of illumination. I am not aware of the method by which 
Mr. Holmes regulates the distance between his electrodes, 
but the light exhibited last year, before the Trinity-house 
authorities, maintained a perfectly steady appearance for 
several hours, and doubtless might have been continued 
for any period. It is intended, I believe, to show the 
light from more than one point, so that it may be re- 
novated without eclipsing it altogether, and even this 
changing of the electrodes is to be effected iaststnta- 
neously. 

This branch of our subject is worthy of the special at- 
tention of the Society of Arts, and an evening might well 
be devoted to the consideration of its merits. When once 
the system of illumination by electricity or any other 
similar light is practically established, we shall have 
an immense advantage in the capability of the lighthouse 
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system for distinguishing one light from another, a deside- 
ratum which is even of more importance now than when 
the lighthouses were first placed on a proper basis— in 
fact this branch of it has remained nearly stationary 
from its origin. 

The totally distinct character and colour of the electric 
light, will at once distinguish it at any distance from 
that derived from any other source. Therefore, sup- 
posing that this illumination be adopted as an adjunct to 
that in pressnt use, the stations in which it is applied 
will be distinguished from their neighbours without the 
chance of mistake, the fruitful source of accident from 
the present lights. 

Respecting the power of the magneto-light, I have not 
met with any recorded photometric experiments applica- 
ble as a comparison ; such comparison with the oil-lamps, 
however, could not be very well made. I have cited the 
experiment made by Lieut. Drummond; the electric 
light is more powerful than his light, and I am informed 
that its penetrative power through a hazy atmosphere is, 
as compared with the light apparatus in use, 75 to 1 : 
so immense an advantage in the first principles of the 
utility for lighthouses cannot be overrated. The only 
comparison which can be made, as it occurs to me, is that 
afforded by the heliostat, the instrument for solar reflec- 
tion used in extensive trigonometrical surveys. This re- 
flection pierces the atmosphere to a vastly greater dis- 
tance than the object from which it is shown, and might 
be taken as a measurement of the effect of this light. 

In its use and in thus economising the power there 
must be some modification of the optical arrangeipents 
now in use. The light, not one quarter of an inch in 
diameter, would be entirely shut out by the frames 
of the lenses, or the bars of the light-room. It is pro- 
bable that some refined arrangement of the Bordier- 
Marcet apparatus will be found to be the best, a specimen 
of which is exhibited. The action of the reflector I 
formerly explained. It was largely used in France, but, 
as far as I know, is only applied to one station in our own 
country, Ardvishaig, in the west of Scotland. 

If a dioptric apparatus be chosen to economise this 
minute light, it must be of a very refined description, as 
any defect in it will be developed in its action on ac- 
count of the smallness of the source of light, and any 
dioptric fringes, of course, will deteriorate its value, as 
the red or green rays, at a distance, might cause it to be 
mistaken for a red or green light. With more than one 
light, the chances of this will be avoided. 
^ There would be no necessity for a light room for this 
light ; a simple cylinder of glass, of sufficient diameter, 
would be the best form of protection, and a revolving 
wiper would keep the glass clear either within or without. 
There is one proposition for distinguishing one light 
from another, which would be readily carried out if it 
were considered to be desirable, in electric illumination. 
It is that of the numerical distinction of Mr. Babbage. 
He proposes that each light should be masked at certain 
intervals, in such a manner that the light should tell 
its own number. Thus, being suddenly eclipsed three 
times at short intervals, then a pause, then twice sud- 
denly eclipsed for a short period, would indicate No. 32, 
&c., the numbers to be arranged in a certain order. The 
simple breaking contact in the magnetic current will pro- 
duce the eclipsing effect with the greatest facility and 
certainty. 

Lieut. Raper, in his admirable work, proposes another 
method of showing a light for sea purposes, that is, by 
illuminating the clouds and haze over the station by the 
electric light. This shaft of luminosity might be in- 
clined in various directions, or it might be made to re- 
volve by proper optical arrangements, and this would 
give a great relief to the already exhausted resources for 
varying the appearances of liglits ; but there is one case 
which might render this system of no avail, and that is 
a perfectly pure atmosphere. 
I wish now to draw special attention to another topic, | 



which I think has a most important bearing on our pre- 
sent subject. It is the question of the lights carried by 
steam vessels, which I shall be able to show is daily 
causing more and more confusion in the capabilities of 
the liglithouse system, and by diminishing its efficiency 
is introducing a fresh element into its requirements. 

On December 15th, 1847, the day on which my former 
paper was read, an order was issued by the Board of Ad- 
miralty, arising out of a careful series of trials and evi- 
dence, that all H.M. steam-vessels should be fitted with 
a bright light at the mast-head at all times, and when 
under steam to show, in addition to this mast-head 
bright light, a green light from the starboard-bow, and 
a red light on the port-bow. This system had been 
adopted previously by our principal steam-packet com- 
panies. On January 1st, 1852, an Act of Parliament 
came into operation which rendered it imperative on all 
steam-vessels to adopt the above system, which was also 
carried out by the governments of the principal foreign 
maritime nations. The object of the red and green lights^ 
which are so screened as not to be visible except on their 
own sides, is to show to passing vessels the direction in 
which the steamer carrying them is going. In the 
Thames, above Yantlet creek, a more simple lighting of 
steamers is adopted, consisting of a foremast-head light, 
and a bright light at the bowsprit end or in the bows. 
These arrangements, if properly carried out, answer all 
the purposes required of them. 

But the requirement has led to such improvements in 
the manufacture of these steamei-s' lights, that they 
rival in excellence and brilliancy the lighthouses and 
light-vessels that are established for their guidance, as 
may be readily comprehended by comparing the exam- 
ples of these masthead lights which I am enabled to 
exhibit, with the reflectors of our light vessels. No judg- 
ment can be formed of the distance of a light, unless its 
absolute brilliancy be known, and there be no obscura- 
tion. 

These excellent lamps may be, and constantly are, 
mistaken for the guiding lights on the shore, and 
many fatal examples might be cited of such an error. 
One very recent will suffice : — The Lceander^ an Ameri- 
can barque, proceeding down the St. George's Channel 
on the night of February 11th, 1858, saw a light, which 
was taken for that of the Tuskar Rock. It was after- 
wards discovered, when too late, that it was that of the 
screw-steamer J^orth America. A fearful collision then 
took place, and the unfortunate ship and nearly all her 
crew were sent to the bottom in a few minutes." 

In Mr. Wilkin's lamp the dioptric belt in the middle 
is precisely a portion of Fresnel's fixed light apparatus, 
and is of equal beauty with that refined system. Its 
action, after what has preceded, will be very readily 
comprehended. It is exactly a resemblance of a large 
lighthouse or a harbour light. 

The question of steamers' lights is again under dis- 
cussion, and a bill will be brought before Parliament 
forthwith for its further regulation, but the source of 
confusion I point to cannot be obviated, and it demands 
some consideration, in a primary sense, whether the 
whole system ^oes not require revision. In the case of 
the Nore light-ship, the oldest of its kind, it was found 
necessary to change its fixed light to a revolving light ; 
it could not otherwise be distinguished from the very 
numerous steamers so frequently at anchor near her, or 
passing in or out of the Thames. In some cases a red 
light has been added to the floating light, but this is 
ambiguous, as the steamer under way will carry the 
same appearance. 

I have but little to add to my former paper, on the sub- 
ject of the structures for exhibiting light. When Smeaton 
constructed the Eddystone, he established a principle on 
which all similar structures in our country, the Bell 
Rock, the Tuskar, the Black Rock, the Skerry vore, have 
been erected. The pile lighthouse in an exposed situation, 
as attempted at the Bishop Rock, the western-most of the 
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Scilly Isles, and on Minot's Ledge, Boston Bay, Massachu- 
setts, have not been found to answer. Mr. Alexander 
Gordon, however, among the numerous colonial lights 
he has erected, and is still superintending, has introduced 
some new features. The fine iron tower on Bermuda 
has been copied for several other stations, one of which, 
for the Bahamas, till recently reared its head near the 
Regent's Canal. In a lighthouse now being built on the 
Roman Rock, Simon's Bay, Cape of Good Hope, he has made 
the flanges of the iron plates of the lower part of the tower 
external, and the spaces between these flanges are filled 
with Trinidad pitch, which affords a perfect protection 
from the action of the sea on the iron. He has proposed 
a tower with a leaden base for the dreaded Skerki Rocks, 
in the Mediterranean. In the important lighthouse of 
the Basses, on the south coast of Ceylon, an iron tower 
is constructed, around the base of which a granite casing, 
fitted together in this country, is being built, affording 
a martello-tower like protection from the tremendous 
sea, and a habitation for the keepers. A lighthouse 
with perpendicular sides perhaps would obviate some of 
the drawbacks to Smeaton's system. The sloping base 
of these towers leads up the waves, and in the case of the 
Eddystone, in 1838, the coping was much injured by 
an enormous wave, which mounted up the side of the 
tower. We might find numerous examples in nature 
of such a column withstanding the tremendous shock of 
the ocean-waves, one of which, the St. Peter or Black 
Rock, to the south-east of Japan, shown on the chart 
exhibited, affords a good example. The admirable 
wooden structure on the Eddystone, erected by Mr. 
Rudyard, in 1706, may also be cited. This might have 
existed to this day, but for its unfortunate destruction 
by fire in 1755. Mr. Gordon, in using wood as a mate- 
rial for lighthouses or their adjuncts, proposes to use 
Mr. Maugham's patent for its preservation. This con- 
sists in boiling the wood, for a few minutes, in a satu- 
rated solution of phosphate of ammonia, under a pressure 
of 20 lbs. to the square inch. Tlie rationale of this pro- 
cess is, that every pore of the wood becomes saturated 
with oxygen, and therefore no chemical action of sea- 
water will tend to its decay. 

I have thus described, briefly and imperfectly, the 
main features of our lighthouses — their progress towards 
perfection, and their present condition. All tliat I have 
alluded to is in present operation, with the exception of 
the electric light, and that may be said to be accom- 
plished. I have shown that every refinement and eco- 
nomy in the illumination has been attained, and that 
more cannot be expected in that direction than we at 
present possess. All these matters refer to the progress 
and improvement of its details — I have had no new 
principle to describe to you, with the exception of that 
great step, the magnetic illumination ; in other respects 
it remains the same as when William Hutchinson con- 
structed his reflectors, or Rogers erected his lenses in the 
Portland or North Foreland lighthouse. In the mean- 
while, another system, antagonistic to its efficiency, is 
daily growing into permanent importance. The won- 
derful advance of steam and auxiliary steam, as applied 
to our ships, developes a new phase in navigation, and 
our crowded channels are now traversed by this class of 
vessels, whose voyages are made and completed with 
the speed and certainty of our railway-trains. The 
pressure of modern times will not allow the commander 
of a steam-vessel to exercise that slow caution which 
was the safeguard of the mariner in former years. It 
was thought that, when all the dangerous points of our 
coasts were indicated by lights, that this " hand-rail" 
up the Channel would be a perfect help and security at 
all times. Now, however, each steam-vessel carries 
those false lights which, like those of the wreckers of 
former times, may only lure to destruction. 

These considerations naturally lead us to revert to 
iirst principles— to enquire whether our lighthouses, as 
a system, are as near perfection as is required — 



if not, in what direction are we to look for fulttre im- 
provement ? 

The English and St. George's Channels are the 
greatest maritime highways of the globe, their dangers 
and difficulties are but a type of all others, but they 
are better known, and moreover they are, as has 
been observed, as " well-lighted as Regent-street." 
Yet an inspection of the two charts before you will tell a 
tale more impressive than any words I can say. The 
one exhibits the localities on which total wrecks only 
took place in the English and St. George's Channels, 
during the years 1852, 1853, 1854, 1855, and 185G. The 
other, of similar character, shows the localities where 
collisions (the growing evil) have occurred during the 
same period. A cursory glance at these charts conveys 
the same sort of information as does the enumeration of 
the killed and wounded in some great battle, yet each 
figure in the one, and every black dot on the other re- 
veals an amount of personal misery, of suffering, and 
the entailment of such an accumulation of sorrow and 
privation to thousands, that each one of them might 
easily form the text of a thrilling tale. 

On a little closer examination a singular fact presents 
itself ; it is, that the great majority of wrecks and col- 
lisions occur in the immediate vicinity of the lighthouses 
intended to guard against the dangers around them. 
There can be no doubt of this very important fact ; and 
it may be readily accounted for by the universal practice 
of all ships, as far as possible, sailing along the coasts 
within sight of the lights, taking a fresh course at each 
point, when the general trend of the coast changes its 
direction. The numerous chances of error in a ship's 
reckoning then place it in constant peril from 
the proximity of the dangers it is desired to avoid. 
I have previously shown that our fixed structures have 
been pushed as far forward into the sea as human means 
could build them. 

Many calamities have demonstrated that a mid-channel 
course, without very great caution, is a hazardous pro- 
ceeding, especially to inward-bound ships. The reasons 
for this are, the varying direction and rate of the tides, 
which, however, are now better known and guarded 
against, and the local attraction of the ship herself upon her 
compasses. This latter unheeded source of danger has led 
to many losses ; the mid-channel course is at right angles 
to the magnetic meridian, and, therefore, this element of 
erroneous reckoning is at its maximum. Its tendency 
in an up-channel course is to draw the ship's head to 
the southward, and hence the very numerous and dis- 
tressing wrecks on the French coast, south of Boulogne, 
of which those of the Relhnce and Conqueror may be 
cited as well-known examples. These disasters would 
have been averted had any fixed mark certified the com- 
manders of their exact position and courses. 

It is then, I believe, to floating structures we must 
look for future improvements in pharology. Our light 
vessels, as at present constructed, and as I have shown, 
are quite incompetent to fill any important station in 
the system. 

The desideratum is supplied in the principle proposed 
by Mr. George Herbert, which I will briefly describe to 
you without going into those questions of wave-power 
and other collateral topics which may be well discussed 
elsewhere, or in alluding to the fallacies in principle 
which are at present applied to our floating beacons. 
The conditions required for a floating beacon are that it 
should keep upright to be most efficient, and for a float- 
ing light that it should, in addition to this, he free from 
any violent oscillation, such as is experienced by or- 
dinary vessels. Mr. Herbert effects this by mooring his 
beacons which are of circular plan, from their centre 
of gravity, which is so arranged as to be nearly or quite 
on the line or plane of floatation. Beginning with the 
simplest form, that of a spiral buoy, as in the figure, 
the bottom of the body is hollowed out and raised up, 
and the mooring attached to the upper part of the cone. 
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Such buoys were brought into use by the Trinity Board, 
in 1854, and perfectly fulfilled the condition proposed.* 




Proceeding higher in the scale of importance, Mr. 
Herbert proposes a refuge-beacon on the same construction, 
which may be moored in those places where a conspicuous 
seamark is imperatively necessary, and where the dangers 
around it call for some such aid for the shipwrecked mari- 
ner. A beacon of another construction, which proved ser- 
viceable in this way on the Goodwin Sands, was designed 
by Captain Bullock, and another by Mr. Walker. Mr. 
Herbert's plan is much more advantageous, as it would 
be placed outside the danger, and only a portion of the 
risk which would be incurred if it were on the danger 
would be encountered in reaching it. It consists of a 
circular base 20 feet in diameter, rising 2 feet 6 inches 
above the level of the water, on which a column rises to 
the height of 26 feet, the beacon itself drawing 5 feet of 
water. Around the deck or platform are stanchions, for 
the protection of those so unfortunate as to be obliged 
to resort to it. It is moored from its centre of gravity 
on the floating line, and must, if brought into general 
use, be of the greatest service in distant and exposed 
situations. Such a beacon was moored experimentally 
in 1854, on the overfall of the South-sand Head of the 
Goodwin" Sands, in a position in which no vessel 
could have lived. It afterwards sunk. It was care- 
fully watched by the master of the neighbouring 
light-ship, who states that the tide did not appear 
to have much effect on it ; that the wind could not afiect 
it to cause it to roll; that its motion was greatest in 
a short breaking sea ; and that when he was on it he could 
not perceive any tugging on its mooring. The sea might 
have washed over its deck (2 feet 6 inches above the 
water), but never broke against the tower, a most impor- 
tant fact. It may have rolled about 5 feet out of the 
perpendicular, that is about 10 deg. ; at the same time 
the light-vessel herself was washing about from side to 
side, her mast vibrating more than 26 deg. This vibra- 
tion at times, and at some stations, is found to exceed 
40 deg. Irom the perpendicular. 

But the most important application of this excellent 
principle, will be in the establishment of floating light- 
houses. If the stability and security of mooring a buoy 
of this construction be established, there can be no diffi- 
culty in extending the principle to any magnitude 
within the capability of engineering skill, which, as is 
familar in this room, is employed now to overcome diffi- 
culties far greater than that of securely mooring a body 
•f the dimensions required for our purpose. 

* In the River Hooghly, where the stream runs seven knots 
an hour, these buoys maintained a perfectly upright position, 
,Bnd they are heln^ used to buoy the rapid rivers of Burmah and 
Siam. All buoys previously used in the Hooghly were carried 
under water by the force ot the stream, their whereabouts being 
ndicated only by a struggling on the surface of the wat«r. 



The outline of Mr. Herbert's proposed floatinglighthouse 
as shown in the woodcut, is intended to show a light at an 
elevation of 40 feet, giving a range of 11 miles, or it may 
be raised to any elevation, say SO^feet, having a propor- 
tionately large base, which with the height of the spectator 
will give a horizon of 27 miles in diameter. The diameter 
of the base is 45 feet, and the draught of water 11 
feet. The displacement is equal to 325 tons. It will 
be constructed wholly of iron, with all those contrivances 
now so well understood for ensuring very gi-eat strength, 
durability, and power of resistance. The one great essen- 
tial that it shall maintain its position, is most carefully 
provided for. Four chain cables of the largest size and 
strength will be used, and by laying these in the dift'erent 
directions which experience will show to be those from 
which the severest strain will come, they will have 
but little strain in excess of their weight, and what- 
ever that may be, it will only be necessary to compensate 
for it b}'- diminishing the ballast in the floating base. 
The action of the waves upon the structure, when moored 
beyond the reach of the broken water, when the regular 
swell, however great, passes it, will only be to lift it 
vertically at regular intervals through a distance pro- 
portioned to, but not equal to, their height ; thus the 
strain arising from this source can be readily calculated. 
It is proposed to use chains three inches in diameter, 
which it is believed will withstand a strain very many 
times greater than any to which they can be subjected. 
These chains pass over a windlass, which, with the cen- 
tral tube or hawse pipe, turns freely as a swivel on the 
middle of the body, so that the beacon may turn with- 
out twisting or fouling its chain. I need not dilate on 
the many ingenious methods devised for meeting any 
exigencies ; suffice it to say, that all its parts have been 
successfully studied, and I have no doubt of the ultimate 
success of the proposition. 

The tower will be of sufficient dimensions to carry 
the finest dioptric or catoptric light, and in all respects 
it can be established as efficiently as a structure on shore. 
A comparison of its dimensions can be made with those 
of the lantern of our present light vessels. This is given 
above on the same scale. The annual cost of maintenance 
not exceeding that of shore lighthouses. 

With such an addition to our present system of lighting, 
how many difficulties will disappear, and how many advant- 
ages may be immediately placed for the furtherance of the 
progress aud certainly of navigation. I will cite an instance : 
Lieut. Fraser, of the Bengal Engineers, has recently 
visited England to obtain information as to the best mode 
of proceeding to erect a lighthouse on the Alguada Reef, at 
the eastern promontoiy of the Bay of Bengal. This reef is 
about 1 2 miles from the shore, and just awash. It is very 
much in the way of passing vessels. To build a stone or iron 
lighthouse would be very expensive, but to place a floating 
lighthouse which would be equally efficient, would be 
a simple matter. It could be built here and put toge- 
ther in that country, and towed to its destination. Fur- 
ther, its keepers may be regularly relieved by the passing 
packet to or from Calcutta or Rangoon. If the light- 
house be on the reef there must be an establishment on 
the shore, here barren, inhospitable, and unhealthy, and 
should the weather bo unfavourable, landing at the 
lighthouse would be impossible ; in fact, it wiU be a second 
Eddystone or Bell Rock, with all their inaccessibility, 
and this moreover in the very unfavourable position of 
the Bay of Bengal.* 

Although I have, no more interest in this than what i» 
induced by a favourite subject, I most earnestly trust 



* There are many situations round the coast where the 
Floating Beacon would prove of greater service than the light 
on shore, as its poMtion could in most cases be chosen according 
to the necessities of the case, irrespective ot many considerations 
which must now often rule the selection of the site, and of 
necessity deprive the light of that fullbenefit it otherwise would 
aflford.— J^aut. Mag., December, 1867, p. 677.— Capt. Bedford. 
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aoon to see this principle of Mr. Herbert's practically 
added to our resources for navigation. There may be 
flome hope of this, as I see in a parliamentary paper just 
issued, that the government authorities think it expe- 
dient and desirable that its practicability and etHciency 
be tested. 1 feel quite confident as to the result. 

Now, as to its application to our lighthouse system, 
Mr. Herbert proposes to moor a series of these light- 
houses in a direct line up the English Channel, and a 
similar line up the St. George's Channel. The outer 
light of the former channel will be 40 miles south-west 
of Scilly, on the parallel recommended for vessels to 
make for the Channel, but from which when now made, 
they are compelled to run within the reach of danger, in 
order to verify their position by sighting the lighthouses. 
From this point a lino of these fabrics should be moored at 
each degree of longitude up to Dungeness, or eight light- 
houses in all for the English Channel. Although their 
horizons will not, as proposed, overlap each other, that 
18, one will be lost sight of before the other is seen, yet 
they will be sufficiently near to each other for steam- 
vessels to steer their course by them with tlie utmost 
confidence. The same system applies to the St. George's 
Channel, as will be readily understood by the diagrams 
exhibited. 

The outermost of the floating lighthouses would com- 
mimicate by electric telegraph with the shore, and thus 
any want or announcement would be made instanta- 
neouflly in the proper quarters, without the long delays 
now very frequent. Many other advantages might be 
placed within the reach of windbound vessels by such an 
establishment. 



It is proposed that these lights should be of one exclu- 
sive character, differing from the shore lights. Either 
let them all be fixed, and alter those now fixed to vary- 
ing lights, but I think it would be preferable, and I 
now suggest it, that the electric light, with its marked 
distinction, would be admirably adapted to develop the 
utility of such a system. 

Such a line of lights once established, their utility is 
made manifest in a very few words. Let it be impera- 
tive, that all our steam vessels in going westward pass 
to the northward of those lights, and those steaming 
eastward, or up the Channel to the southward of them, 
leaving them in each case on the port hand. 

These fairway lights would prove an invaluable ac- 
quisition to the mariner and the shipping interest at this 
period, by relieving the commander from that intense 
anxiety to avoid collision and danger, the chances of which 
now inevitably accompany his progress up these crowded 
channels ; and we might then hope to see, in a future 
record of collision and wreck, a far smaller list of cala- 
mities than we now see crowded around our lighthouses. 

These noble structures in all their utility would still 
be the safeguard of the coasting-trade, and of all ships 
not driven by the pressure of the times to sacrifice 
safety to speed. 

With these remarks I close. I have endeavoured con- 
cisely to describe the past and present condition of our 
lighthouses, and to indicate what I believe will be the 
future direction for their improvement. As the talent 
and ingenuity of many have raised this beautiful system 
of applied science to its present high position, so it is 
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open to my auditors to endeavour to supply what may 
be now required as fresh necessities arise. 



DISCUSSION. 

Mr. George Herbert expressed his gratification at 
the notice which had been taken of his humble efforts in 
connection with the subject of lighthouses, which had 
been described in so lucid a manner as to leave nothing 
further to be explained. It only remained for him to 
express his thanks to Mr. Findlay for having brought 
this important subject so prominently before the meeting. 

Mr. Matthews also expressed his obligations to Mr. 
Findlay for the able manner in which he had treated 
this subject. With reference to Mr. Herbert's system 
of floating lighthouses, he thought there could not be 
two opinions, for there was no doubt that the right place 
for lighthouses was the channel that ships must take, 
and until that plan was adopted they would not have 
the system in perfection. He begged to correct two 
slight errors into which Mr. Findlay had unintentionally 
fallen. The first was with reference to sperm oil being 
more easily adulterated than colza oil. It was quite the 
reverse. Sperm oil was the most difficult to adulterate, 
on account of its being of much less specific gravity than 
any other burning oil with which they were acquainted. 
The second point he would notice was, that Mr. Find- 
lay had attributed the invention of the deep reflector to 
Mr. Thomas Stevenson. The entire apparatus described 
in the paper was patented and employed, and the patent 
had expired some years before Mr. Alan Stevenson pub- 
lished his work, giving an account of the invention that 
had been attributed to Mr. Thomas Stevenson. Had he 
been aware that it was the intention of Mr. Findlay to 
touch on this portion of the subject, he would have 
brought with him one of the deep reflectors originally 
designed by Mr. Alexander Gordon, which, he believed, 
would be found to be identical with that described in 
the paper, and from which a greater light was obtained 
than from the reflector of Captain Huddart. He had 
the testimony of Mr. Brookin, one of the Newfoundland 
Lights Commissioners, that a face of three of these deep 
reflectors was capable of being seen, in all states of the 
atmosphere, at a distance of over 30 miles, and he knew 
of no other description of reflector of which, with the 
same number of faces, the same results could be recorded. 

Mr. William Hawes remarked, that the very able 
paper to which they had listened, gave rise to ideas in- 
teresting to this Society. It had been shown that up to 
a recent period the glass reflectors of France were of a 
superior description to those of this country, but since 
the duty on glass had been abolished, so rapid had been the 
improvement in that branch of manufacture, that Messrs. 
Chance now made reflectors equal, if not superior, to any- 
thing that had been produced on the continent. This was 
one practical illustration of the effect of Excise regulations 
upon the manufactures of this country, and one which 
ought not to be passed over unnoticed by the Society of 
Arts. The next point to which he would allude was, 
that by the new system of lighthouses proposed, the 
warnings were to be placed, not in places of danger, but 
in situations of safety. The map before them exhibited 
the extraordinary anomaly that where lighthouses most 
abounded, the greatest number of casualties had oc- 
curred, and it would really seem that lighthouses, 
under the present system, attracted ships into the 
very danger that they sought to avoid, and that 
in the search for the lights the vessels approached 
nearer to the point of danger than would be the case if 
those warnings had not to be sought after, particularly 
in bad weather, when the risks of navigation were 
immeasurably increased. He, therefore, attached the 
greatest importance to the proposition to establish 
lighthouses in positions of the greatest safety instead of in 
those of the greatest danger, the search for which led to 
the misfortune they were intended to provide against. 



The final success of a system, the desirability of which 
he thought everyone would admit, was, ther^^^T^, de- 
pendent upon the construction of such vessels as could be 
moored in raid-channel, in deep water, so securely as to 
be almost beyond the possibility of accident arising from 
the effects of the most violent storms. If that could be 
effected, — and our naval architects and engineering skil 
had surmounted far greater difficulties, — he thought there 
could not be two opinions as to the great practical value 
of the system propounded by Mr. Herbert, which, he con- 
sidered, ought to be adopted in those great highways of 
navigation, the St. George's and the English Channels. 

Professor Goodeve then exhibited M. Duboscq's ar- 
rangement of the electric light, and gave a description o 
the apparatus. Mr. Harrison's lamp for producing the 
electric light was also shown. 

Mr. Varley desired to add his testimony to that o 
Mr. Hawes as to th§ great importance of placing light- 
houses in situations of safety, instead of their serving, as 
under the present system, to attract into danger. 

The Chairman said it was now his pleasing duty to 
propose a vote #f thanks to Mr. Findlay for his excellent 
and highly interesting paper, including also in that 
acknowledgment Professor Goodeve and the other gen- 
tlemen who had exhibited the various electrical ap- 
paratus which had aflbrded them so much entertain- 
ment. Mr. Harrison's plan of producing the electric 
light had been for the first time publicly exhibited that 
evening. He was sure they must all feel that the idea 
of having lighthou>es in the centre of the channel instead 
of on the coast, was a most valuable one, and deserving 
of the serious attention of the authorities. It was, in 
fact, recognising the plan adopted for the safe conduct of 
the traffic of the highways on land, that the traffic going in 
one direction should pass on the right hand, whilst that 
going in the contrary direction should proceed on the 
left hand; and the introduction of such a system in 
maritime aflairs could not but be productive of the great- 
est benefits in the way of security from casualties. Mr. 
Hawes had glanced at the results which followed from 
the abolition of the excise duties upon glass, to which 
were to be mainly attributed the recent advances in the 
manufacture of that article. He hoped the relaxation of 
excise duties would be carried still further, particularly 
with reference to the duties on paper. It seemed to him 
a strange anomaly, that, whilst they were voting hun- 
dreds of thousands of pounds for the advancement of 
education in this country, they still maintained the 
excise duty upon paper, which virtually defeated the 
objects of the educational votes. He begged to propose 
a cordial vote of thanks to Mr. Findlay, as well as to 
those gentlemen who had so ably assisted in illustrating . 
the subject. 

The vote of thanks was then passed. 

Mr. Findlay expressed his sincere gratification that 
his treatment of a subject, which he had taken up merely, 
as an amateur, had met with the approbation of the 
meeting. In the notice which he had given of the plans . 
of Mr. Herbert, he thought no greater prominence had 
been given to them than they were entitled to. The 
only question was whether such a structure could be 
moored so as to withstand all the casualties to which it 
would be subjected at sea, and upon that point he 
thought there was very little room for doubt. The im- 
perfections of the present lighthouse system must be ap- 
parent to all. At present the lighthouse between the 
Scilly Islands and the Land's-End, gave no better light 
than that which was ordinarily carried by first-class^ 
steam- vessels, and the chances of casualties were thereby 
very much increased, as one light might be mistaken 
for anotiier. He thought the magneto-electric lights 
which he had referred to, would be well adapted for the 
new system of lighthouses along the channels, and if 
that were adopted it could never happen that a ship's 
light could be mistaken for that of a lighthouse. What 
was required in the traffic of the channels was, a system 
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like that which had been so successfully adopted on 
London-bridge — that the slow traffic should pass by the 
sides each way, whilst the quick traffic took the middle 
line. By the adoption of such a system, the casualties 
incident to intermingled traffic were entirely avoided. 

The paper was illustrated by numerous spe- 
dmens of lighthouse apparatus and ships* lamps, 
exhibited by Mr. W. 0. Wilkins, Messrs. Olivers, 
and Dr. BroTvne. Duboscq's apparatus for the 
electric light was kindly lent and shewn by Pro- 
fessor Goodeve, of King's College. In this ar- 
rangement the distance between the electrodes is 
regulated by clockwork, controlled by a detent 
in connection with an electro-magnet, acted upon 
by the battery current. Mr. 0. W. Harrison also 
exhibited his arrangement for producing a con- 
tinuous electric light. This is effected by con- 
structing one electrode of a cylinder revolving, 
and, at the same time, having a motion parallel 
to its axis. The other electrode is fixed, and is 
thus brought successively opposite a fresh por- 
tion of the cylinder. 

The Secretary announced that on Wednesday 
Evening next, March 10, a paper, by Mr. Henry 
Ashworth, " On Cotton : its Cultivation, Manu- 
facture, and Uses,'* would be read. 



SOULAGES COLLECTION. 

The following is the petition which is about to be 
presented to Parliament, by the Royal Institute of 
British Architects, in favour of the purchase of this col- 
lection by the nation : — 

To the Honourable the Bouse of Commons in Parliament 
assembled. 

This the humble piayer and petition of the President 
and Council of the Royal Institute of British Archi- 
tects (incorporated 7th William IV.) — 

Sheweth,— That whereas a certain Collection of Works 
of Art and Vertu, commonly known as the Soulages 
Collection, has been brought to this country at the sole 
charge and risk of certain patriotic individuals, moved 
to prevent its dispersion, and to enable it to be secured 
for our national museums, at a moderate price, which 
would leave no profit to those individuals, who alto- 
gether repudiate the desire for any gain, provided that 
the collection be acquired and kept together for purposes 
of public instruction in this country. 

That, whereas the Council of the aforesaid Institute of 
British Architects, immediately on the arrival of the 
said collection in this country, appointed a committee of 
members of the said Institute, eminently qualified to 
estimate the artistic value of the objects forming the 
said collection, to examine and to report upon the same. 

That, whereas the said committee, after diligent in- 
vestigation and examination, made an unanimous report, 
most earnestly recommending the expediency of a pur- 
chase of the said collection for national purposes, and 
setting forth the great benefits that would, in their 
opinion, accrue to the art and industry of this country 
from such purchase. 

That, whereas the Council of the said Royal Institute 
of British Architects did receive and unanimously adopt 
the said report, which they caused to be read at an 
ordinary general meeting of the said Institute, held on 
the ninth day of February, in the year of our Lord one 
thousand eight hundred and fifty-seven, when it was re- 
ceived, unanimously adopted, and copies of it directed to 



be forwarded to the principal members of Her Majesty's 
Government. 

That, whereas the aforesaid Council and Committee 
of the aforesaid Institute, moved by their great anxiety 
that the said collection should not be dispersed, when 
the valuable and beautiful objects of which it consisted 
would be lost for purposes of general study and national- 
improvement, but that it should be acquired by Gx)vern- 
ment, in order to be exhibited gratuitously to the public, 
and to afford at all times a treasury of instruction to 
artists and workmen, did, on the sixteenth day of De- 
cember, in the year of our Lord one thousand eight 
hundred and fifty-seven, attend as a deputation upon- 
the Right Honourable the Lord President of the Com- 
mittee of Privy Council on Education, to urge upon 
him most strenuously the important interests they con- 
ceived to be affected by the question of the said purchase.. 
And whereas your petitioners concientiously believe 
that benefits, greatly outweighing any consideration of 
the sum of money to be expended in the purchase of the 
said collection, would speedily result to the development 
of the great commercial interests connected with the 
progress of art-industry in this country, in the event of 
the said purchase being effected. 

This petition now, therefore, humbly prayeth, that 
your Honourable House will be pleased to take these 
matters into your gracious consideration, and devise such 
steps and proceedings as may cause the said coUeetionto 
be purchased and freely exhibited for the benefit of the 
community at large, and of those more immediately- 
connected with arts and manufactures in particular. 
And your petitioners, as in duty bound, will ever pray. 
(Signed) 

DE GREY, President. 

C. C. NELSON, VHon. 

M. DIGBY WYATT, /Sees. 
16, Lower Grosvenor -street, London. 



SOUTH KENSINGTON MUSEUM. 

During the week ending 27th Feb., 1858, the visitors 
have been as follows : — On Monday, Tuesday, and Satur- 
day, free days, 3,519; on Monday and Tuesday, fre« 
evenings, 3,912. On the three Students' days (admission 
to the public 6d.), 975 ; one Students* evening, Wednes- 
day, 344. Total 8,750. 



Imt Cwraspnwitrt 



THE SEWAGE OF LONDON. 

Sib, — Mr. AUnutt having mentioned my name, in his 
paper on " The Sewage of London,." in a recent number 
of the Journal, I hope you will allow me space for a few 
remarks on this important subject. The sewage problem 
embraces two questions, quite distinct, yet closely con- 
nected — 1 . How is the nuisance arising from the decom- 
position of organic matter to be got rid of ? and 2. How 
is the waste of fertilising matter, from the escape of 
sewage into rivers and the sea, to be prevented? Both 
questions are, I believe, satisfactorily answered in the 
plan which I submitted to the government referees on 
Metropolitan Drainage, and which was printed by them 
in the appendix to their report. In this plan it is pro- 
posed to effect the complete and immediate removal of 
the excrements of the population, by means of the 
smallest sufficient quantity of water,, through a system 
of earthenware pipes, laid down for the purpose, to force 
this concentrated sewage through pipes into the country,, 
and to distribute it there in the way recommended by 
Mr. Chadwick. 

The nuisance arising from sewage is occasioned by the 
decomposition of excrementitious matter, and this again 
is in great measure owing to the retention of the more 
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solid part of the sewage in ill-constructed house drains 
and sGwers. By removing all excrementitious matter 
immediately and completely, and placing it in contact 
with the soil before decomposition takes place, all the 
evils that arise from the decomposition of organic 
matter, under, or in the neighbourhood of, human habi- 
tations, are avoided. 

Again, by reducing the water in which the excrements 
are suspended, to the smallest quantity by which their 
complete removal can be effected, we get rid of the great 
obstacle to the utilisation of sewage, its great bulk and 
low value. It we take the daily supply of water to the 
inhabitants of London at 25 gallons per head, and leave 
the rainfall out of view altogether, the average annual 
amount of sewage per head will be 40 tons, and as these 
40 tons of sewage contain a quantity of fertilising matter 
worth 6s., the value per tOH is only Ifd. But it costs 
2d. per ton to distribute sewage according to Mr. Chad- 
wick's plan, consequently the utilisation of sewage of 
this degree of strength, or weakness rather, is impossible, 
and, if we dilute the sewage still further, by the addition 
of 40 tons of rain-water, it becomes doubly impossible. 
Suppose, now, that by using one gallon of water per 
head per diem, we can sweep the excrements of the popu- 
lation through the earthenware pipes we have laid down, 
the annual amount of this concentrated sewage would 
not much exceed two tons per head, and its value would 
rise to 3s. per ton, from which the expense of distribution, 
supposing it to amount even to Gd. per ton, would form 
a trifling deduction. 

The referees, in their report, state some objections to 
" the proposed construction of a system of drains for house 
sewage, and another system for rainfall," which, as they 
may be brought against this plan, deserve to be notice'd 
here. The tirst objection is that the water which flows 
from the streets of London contains foul organic matter 
to a serious extent, that there is no such difference between 
metropolitan surface drainage and house-sewage, as to 
justify the one being removed from the river, while the 
other is still permitted to flow into it. Also, that tlie 
rain falling on the roofs and yards of buildings, is sub- 
ject to a vast amount of contamination, that much ob- 
jectionable matter is washed out of the yards of manu- 
factories, and from the various stables, mews, cowhouses, 
and other places during rain ; that quantities of slops are 
discharged into the house gutters, and that the water- 
closets are in many houses connected with the rain-water 
pipes. Now, if we examine Professor Way's analyses of 
street-drainage water, we find that the quantity of solu- 
ble organic matter contained in it is so small as not to 
be stated separately. It appears also, from his examina- 
tion of water collected from the roofs of )»ouses, that 
water thus collected in London is of half the impurity 
and half the hardness of Thames water, and that the 
small quantity of soluble matter which it contains, con- 
sists principally and almost wholly of sulphate of lime. 
{Appendix iii. to report of General Board of Health, on 
Supply of Water to the Metropolis, p. 142.) We may 
therefore safely assume with Mr. Lawes {Journal, vol. iii, 
p. 264) '' that the great bulk of the excrements of horses, 
cows, &c., in the metropolis, will not find its way into 
the sewers ; that the refuse of manufactures, valuable as 
manure, which will do so will be comparatively limited, 
and that the matters abraded from the streets, 
with their small admixture of the excrements of 
horses and other animals, will also be of compara- 
tively little value" or importance. The second ob- 
jection, founded on the difficulty of introducing a fresh 
system of drains from the large number of gas and water 
pipes under the streets, and the numerous cellars, vaults, 
and works of similar construction, has been met by Mr. 
Allnutt. The third objection is the expense and diffi- 
culty of constructing separate drains, and ensuring a 
Reparation. If tliis plan succeeds only to the extent of 
the receipts covering the expenditure, this objection falls 
to the ground. Difficiflties will have to be met and over- 



come whateverplan is adopted, but the difficulties attend- 
ing this plan, are at least not more formidable than those 
attending any other. 

We now proceed to state some objections to the plan 
proposed by the referees. 

1. This plan does not meet the requirements of the 
Act, by which it is provided that the Metropolitan Board 
of Works '* shall make such sewers and works as they 
may think necessary for preventing all or any part of the 
sewage within the metropolis from flowing or passing 
into the river Thames, in or near the metropolis." ♦* Aiid 
the said Board shall cause the sewers vested in them to 
be constructed, covered, and kept, so as not to be a nuisance 
or injurious to health." The Act recognizes two sources 
of nuisance and injury to health, — the pollution of the 
Thames, and the deposit of decomposing organic matter 
in the sewers. This plan deals only with the foiiner. 
The act requires works to be constructed for preventing 
any part of the sewage of London from passing into the 
Thames. The referees are of opinion that a sufficient 
provision will have been made for rainfall in the urban 
districts, if the sewers of those districts are made capable 
of removing two-fifths of an inch ofrain during the eight 
hours of maximum flow. They are of opinion that an 
amount of dilution equal to six limes the maximum flow 
of the sewage, is the lowest point at which it is advisable 
to admit storm waters into the river. Unfortunately, it 
happens that when a fall of rain causes a flow of mingled 
rain water and sewage, equal to six times the maximuni 
flow of sewage in dry weather, the resulting mixture 
instead of being diluted and, consequently, weaker than 
ordinary sewage, is much stronger. It was found in one 
case to contain more than double, in fact, nearly three 
times the amount of impurity contained in specimens of 
ordinary sewage. Suppose after a month's dry weather 
a thunderstorm takes place, and an inch of rain falls in 
an hour, as sometimes happens, the channels provided by 
the referees are incapable of removing one-fifth of the 
water that runs into the sewers ; the remaining four-fifths 
are discharged into the Thames, carrying in suspension 
an amount of decomposing organic matter exceeding that 
contained in a month's orglinary sewage. The consequent 
pollution of the river, when it occurs, is none the less 
disagreeable or injurious to health, that, after an expen- 
diture of six m illions of money, it occurs only at intervals. 

2. This plan cannot be carried out without great risk 
to the health of the inhabitants of the metropolis. ' ' The 
construction alone of these sewers and their numerous 
tributary branches," says Dr. Copeland, " must prove a 
most serious matter to the inhabitants of the streets 
through which they are carried. The trunks especially 
must be both deep and large, and, consequently, the 
quantity of earth saturated with, and rich in the product 
of, animal decay, throughthelapseof centuries, that will 
be thrown up during these constructions, and exposed to 
the action of the atmosphere and to the influence of the 
sun, must be productive of terrestrial emanations, calcu- 
lated to generate a fatal typhoid epidemic of long con- 
tinuance. London will be as deeply, more generally, 
and not less fatally, cut up into trenches than the grounds 
surrounding Sebastopol." {On the Drainage and Sewage 
of London and Large Towns.) 

3. This plan will create a nuisance rivalling that 
which it is intended to prevent. The reservoirs, the 
18-mile streams of sewage, covered or uncovered, will 
not smell very sweet. 

4. The plan contains no provision for the utilisation 
of the sewage. It takes away any remaining chance of 
its being utilised, by diluting it still farther. A velocity 
of two feet six inches is required in the outfall channels 
to prevent deposit. This velocity, however, could not 
be maintained unless the channel were nearly full of 
water ; but the amount of the maximum flow of the 
sewage during dry weather is not much more than one- 
sixth of the quantity to be removed during rain. We 
propose, therefore, to obtain from the Thames at high 
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water the necessary quantity to fill the outfall channels 
during those times when the flow of sewage is not suffi- 
cient to give the required depth and consequent velocity. 
— (Report, p. 34.) The sewage which in dry weather is 
worth, as we have seen, seven farthings per ton, comes, 
when diluted with six times its bulk of water, to be 
worth just one farthing per ton, and will continue to 
flow into the German Ocean. 

To ftum up, the plan of the Government referees does 
not ensure the complete purification of the Thames ; it 
leaves the sewers of the metropolis in statu quo — that is, 
in dry weather accumulating deposits of foul organic 
matter, which the first heavy rain washes into the river 
as before ; it does ensure that the loss of fertilising matter, 
to the value (as they say) of £1,000,000 sterling per 
annum, shall continue. 

The plan which I have proposed, on the other hand, 
contains a remedy for both evils — the evil of nuisance, 
and the evil of waste. The utilisation of the sewage, 
the purification of the Thames, and the effectual drain- 
age of the metropolis, are all provided for, and the 

sewage problem is solved. 

I am, &c., ALEX. LESLIE. 

Turriff, Aberdeenshire, 

NEW ZEALAND AND ITS RESOURCES. 

SiR,—In the discussion on Mr. Stones' paper, given in 
the Journal of last week, I am reported to have said, 
" The reason why the New Zealand flax had been so 
little taken up was, from the fact that it came over 
heckled, and the yellow bark which had a deteriorating 
effect upon ropes made from it was not got rid o^." It 
should have been, " The reason why New Zealand flax 
had been so little taken up was, from the fact, that when 
heckled only, the yellow bark, in a great measure, re- 
mained, so that a three-inch rope with the bark-like 
substance on would only make a two-inch rope if properly 
cleaned." I am, &c., 

E. W. TRENT. 

Brookbj's-walk, Homerton, March 2, 1858. 



DISEASED BEERS. 



Sir, — The above heading having just caught my eye 
in the Journal of the Society of Arts, I may be ex- 
cused for making a remark or two upon it. The use of 
the products of sulphur for brewery utensils is by no 
means a new thing, as I myself used it very largely 
some 25 years since — that is, diluted sulphuric acid, which 
was applied to a large quantity of butts about to be taken 
down, without any certainty as to when they might be 
required to be put together again. The plan answered 
thoroughly ; but, how far it would be wise or prudent to 
use, for casks or brewery utensils generally, such a pro- 
cess, must be left to the judgment and taste of those more 
immediately concerned. 

As it is well known that I have given many years' 
study to the seasoning of all kinds of wood, and brewers' 
casks as well, I trust I may be excused for saying, as re- 
gards the latter, that a rapid current of highly-heated 
air to the inner surface, according to the plan which met 
with the " golden" approval of the Society of Arts eight 
or nine years ago (and which, I may add, has been suc- 
cessfully applied to many millions of casks since that 
period), is much safer, cleaner, and altogether better than 
placing in the hands of perhaps careless labourers the 
use of any such element as that already referred to. 
I am, &c., 

ROBERT DAVISON. 

8, London-Street, City, Feb. 24, 1858. 



f €mtsp\\M\U. 
♦ 

The members of the Pottery Mechanics* Institution, Hanley 
( late Shelton), Staffordshire Potteries, wish it to be notified that 



they still agree to an "Interchange of Privileges" with other 
Institutions. 

Mr. Theophilus Heale, of 117, Bishopsgate-street-within, 
wishes to contradict the statement made by Mr. Stones, in his 
paper on New Zealand, to the effect that the works at the 
copper mines of the Great Barrier Island are not being carried 
on. Mr. Heale states that they have never been suspended for 
a single day since they were undertaken by himself and Mr. 
Whitaker in 1851, and that he considers the yield satisfactory. 



PARLIAMENTARY REPORTS. 



PRINTED SESSIONAL PAPERS. 
Pari. No. 

Delivered on 23rd, 2Uh, 25/A, and 2Qth February, 1858. 
54. Metropolitan Police— Accounts. 
68. 1. Trade and Navigation — Accounts (31 Jan., 1858). 
86. East I*dia (North Western Provinces, &c.)— Return. 
40. Scboola ( Scotland )--Returns. 



MEETINGS FOR THE ENSUING WEEK. 

MoN. Medical, 5. Anniversary Oration. 

Architects, 8. Rev. J. L. Petit, " Remarks ou Byzantine 
Churches." 

Geographical, 8^. 
TUES. Royal Inst., 3. Prof. Huxley, " On Biology." 

Syro-Egyptian, 1\. Mr. Jos. Bonomi, " On the Identifica- 
tion of certain Mssical Instruments represented in the 
Sculptures of Nineveh, with those mentioned in the 3rd 
Chapter of Daniel, and in the 160th Psalm." 

Civil Engineers, 8. Renewed Discussion, " On Submerging 
and Repairing Telegraphic Cables.'' 

Med. and Chirurg., 8^. 

Zoological, 9. 
Wed. Literary Fund, 2. Anniversary. 

Society of Arts, 8. Mr. Heury Ashwoith, " On Cotton : its 
Cultivation, Manufacture, and Uses." 

Geological, 8. I. Mr. Redaway, *' Notes on the Gold Fields 
of Victoria. &c." II. Mr. Phillips, " Notes on the Gold 
Fields of Southern Australia." III. Mr. A. R. C. Selwyn, 
*' On the Geology of the Gold Fields of Victoria." 

Graphic, 8. 

Archaeological Asso., 8§. 

Royal Soc. Lit., 8^. 
Thurs. Royal Inst., 3. Prof. TyndaU, *' On Heat." 

Royal Society Club, 6. 

Antiquaries, 8. 

Royal, ^. 
Fri. Astronomical, 8. 

Royal Inst., 8^. Dr. W. B. Carpenter, "On the Lowest 
(Rizopod) Type of Animal Life, considered in Its relations 
to Physiology, Zoology, and Geology." 
Sat. Royal Inst., 3. Prof. Bloxam, " On the Chemistry of the 
Elements which circulate in Nature." 

Medical, 8. 



PATENT LAW AMENDMENT ACT. 

APPLICATIONS FOB PATENTS AND PROTECTION ALLOWEB. 

[From Gazette, Feb. 26, 1858.] 
Dated 20th January, 1858. 
98. C. Davage and T. Davage, Sheffield— Improvements in railway 
crossings. 

Dated 28/A January, 1858. 
152. P. Bussi, 38, Cannon-street— An improved railway carriage, 
(A com.) 

Dated Qth February, 1858. 
223. G. Davies, 1, Serle-street, Lincoln's-inn— Improvements in 
the preservation of meat and other animal and also vegeta- 
ble substances. (Acorn.) 

Dated 9tk February^ 1858. 

244. B. B. Wells, 431, Strand— Improvements in apparatus for 

counting and indicating numbers. 

245. R. Carte, 20, Charing-cross — Improvements in clarinets. 

246. E. Stevens, Cambridge-road— Improvements in machinery for 

preparing dough, paste, and like articles. 
Dated lOth February, 1858. 

249. G. J. Ping, Chard, Somerset— Improvements in machinery 

for tlie manufacture of bobbin net and netted fabrics. 

250. R. Aytoun, Edinburgh— Improvements in safety cages or 

apparatus for mLies. 

251. W. Palmer, Sutton-street. Clerkenwcll— Improvements in 

Lamps. 

252. J. Chatterton, Devonshire-street, Islington— An improve- 

ment in electric telegraph wires, and in insulating tele- 
graph wires. 

253. J. Nasmyth, Lille, France— Improvements in the mode of 

obtaining motive power, and of applying it. 
Dated llth February, 1858. 

254. A. Chambers, Canterbury, and W. H. Champion, Lynsted, 

Kent— Improvements in railway breaks. 
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255. L. CasB, Bury — Improvements in steam engines and steam 

engine boilers, and in apparatus connected therewith. (A 
com.) 

256. R. Bell, Gracechurch-street — An improvement in stable pans, 

sinks, and urinals. 

257. G. A. Barrett, W. Exall, and C. J. Andrewes, Reading— An 

improvement in the manufacture of perforated beaters for 
thrashing machines. 

258. B. Looker, junr., Kingston-on-Thames— Improvements in 

sockets for receiving telegraphic and other posts or up 
rights. 

260. G. W. Burton, Dubuque, Iowa, U.S.— An improved method 

of maiiutacturing white lead. ( A com. ) 

261. J. R, \V. Atkinsen, Leeds— An improved mode of tightening 

up an t unscrewing binding nuts and screws. 

262. W. Keatinge, Merrion-square, Dublin— Improvements in cor- 

recting variations in the mariner's compass from local 
attraction. 

263. G. Thorrington, Old Windsor— A novel method of propul- 

sion, applicable to agricultural purposes. 

Dated Vlth February^ 1858. 

264. W. N. Wilson, 144, High Holborn— Improvements in ma- 

chines for cleaning and polishing knives. (A com. ) 

265. W. N. Wilson, 144, High Holborn— Improvements in washing 

and wringing machines. ( A com. ) 

266. J. C. Fisher and J. Booth, Blackburn— An improved mode or 

method of driving mule spindles. 

Uet. J.. Horsey, Greek-street — An improvement in India rubber and 
other elastic band or ring fastenings. 

:268. J. Clifton, New Oxford-street — A new article of nursery 
furniture or gymnastic exerci-sing chair and support for chil- 
dren. (A com.) 

:269. T. Neville, Lichfield, and W. S. Dorsett, Aldridge, near Wal- 
sall — Improvements' in steam boilers or steam generators, 
and in steam engines. 

•270. T. Neville, Lichfield, and W. S. Dorsett, Aldridge, near Wal- 
sall — A new or improved method of constructing and actu- 
ating horizontal water wheels. 

2TI. A. V. Newton, 66, Chancery -lane— An improved construc- 
tion of sewing machine. (A com.) 

t272. A. T. Newton, 66, Chancery -lane— Improved machinery for 
stitching or working button-holes. (A com.) 

r273. W. C. T. SchaeflTer, Stannlngley, near Leeds — Improvements 
in obtaining fatty and oily matters from wash waters, or 
waters containing soap. 

1274. J. Macintosh, North Bank, Regent's-park — An improvement 
in treating articles of gutta percha made or formed in 
dies or moulds, also certain articles of gutta percha made by 
expressing through dies, and also articles of gutta percha 
made by pressing rollers. 

Dated Uth February, 1857. 
•276. J. E. Ryffel, Wimbledon — The improvement of stoves, for 
the purpose of warming rooms and baking bread, called the 
*' hygean stove." 

277. J. C. H. Sievier, Upper Holloway— Improvements in subma- 

rine conductors of electric telegraphs. 

278. E. D. Johnson, Wilmington-square — An improved construc- 

tion of chronometer case. 

Dated 15th February, 1858, 

279. W. Spenoe, 50, €hancery-lane— Improvements in telegraphic 

apparatus. (A com.) 

280. J. MoDermid and J. McDermid, Oak Tree, Middleton-one- 

row, near Darlington— An improved apparatus or contriv- 
ance for supplying water to buildings and dwelling houses 
for sanitary purposes, and for the extinction of fire. 

281. P. M. N. Benoit, Paris — An improvement in counterbalancing 

the pressure exerted by the steam against the slide valves of 
steam engines of all kinds. 

282. E. Hunt, Walnut- tree- walk, Lambeth— Improvements in vol- 

taic batteries, and in means for producing the electric light. 
•283. G. T. Bousfield, Loughborough park, Brixton— Improvements 
in the preparation of dough for bread, pastry, cake, and other 
farinaceous articles of food. (A com.) 

285. J- Tall, 150, Blackfriars-road— Improvements in that descrip- 

tion of carriages called perambulators. 

286. M. Crawford, Elswick Iron Works, Newcastle on -Tyne- An 

improvement in the manufacture of furnace bars. 

287. G. L. Blyth, Derby-street, Parliament street — An improve- 

ment in the manufacture of manure from sewage waters 
and other fluids containing ammonia or nitrogenous matters. 



288. W. Cope, Nottingham— Improrfflaaenti in the mantsl^cture of 

fabrics by bobbin-net or twist-Ia«e" machinery. 

289. H. J. Sanders and S. Thacker, Notttogbam— Improvemeatuin 

machinery for the manufacture of textile and looped fabrics. 

290. W. E. Newton, 66, Chancery-lane— ImproveinentB in treating 

certain oils and faits, so as to effect the separation of consti- 
tuent parts of such oils-aad fats. (A com.) 

291. J. Garnett, Otley— An improved manufacture of paper. 

Dated ISth Fel^ruary, 1858. 

293. H. Wilde, Manchester — Improvements in connecting the 

ends of lightning conductors, aad also the endS' of submarine 
electric telegraph cables. 

294. W. Armitage, Manchester— Improvements in looms. 

295. T. B. Daft, Liverpool— Improvements ininstrumentsfor rubbiDjf 

out pencil marks and for sharpening pencils. 

296. M. A. F. Menncns, 4, South street, Finsbury— Certain im- 

provements in voltaic batteries. (A com.) 

297. A. V. Newton, 66, Chancery- lane— Improved apparatus for 

laying submarine telegraph cables. (A com.) 

Dated \1th February ^ 1858. 

300. J. E. Boyd, Hither-green, Lewisham— Improvements in law& 

and grass mowing machines. 

301. G. Baker and J. E. Baker, Birmingham — New or improved ma- 

chinery for compressing and moulding powdera and pastes. 

302. P. Heyns, 2, Wades-place, Poplar — Improvements in wheels 

andaxleboxes. 

303. R. Varvill, Manchester— A certain improved apparatus for 

washing clothes or articles of wearing apparel. 

304. W. Riddle, 4, Stonefield- terrace, Liverpool-road— Improve- 

ments in apparatus for binding and fastening bales and other 
articles. 

305. The Hon. W. H. Yelverton, Whitland Abbey, Carmarthen- 

shire, and Owen Bowen, Great Queen street, Westminster 
— An improved manufacture of coke. 



Inventions with Complete Specification Filed. 

248. W. S. Clark, Atlas Works, Dorset square— Improvements in 
copying presees. (A com.)— lOtbFebruary, 1858. 

299. C. Monson, Connecticut, U.S.— A niw and useful me- 
chanism or apparatus, to be used for supporting one or more 
gas burners, and conducting gas to such, or for various other 
useful purposes.— 17th February, 1858. 



WEEKLY LIST OF PATENTS SEALED. 



2277. 
2285. 
2293. 
2296. 
2299. 
2300. 
2301. 
2303. 
2306. 
2307. 

2311. 
2319. 
2327. 

2328. 
2331. 



26/A February. 
R. Whittam. 
H. Brinsmead. 
G. W. Lenox. 
E. Taylor. 
E. Leigh. 
T. Hardcastle. 
T. W. Roys. 
J. Petrie. 
T. Jackson. 
J. R. Atha, W. Pearson, 

and W. Spurr. 
L. Moreau. 

J. Nuttall and L. Stean. 
P. A. le Comte de Fontaiue- 

moreau. 
S. Butler. 
T. Goodchild. 



2335. 
2479. 
2735. 
3065. 

3100. 

2304, 
2313. 
2;il4. 
2320, 
2322. 
2338. 
2360, 
2362. 
2380. 
2392. 
3144. 



C. J. Dumery. 

A. V. Newton. 

W. Clark. 

J. de Normann and W. T. 

Henley. 
J. E. Barton. 

Ind March. 
G. F. Parnell. 
T. Pettijean. 
C. W. Ramie. 
U. Scott. 
R. Johnson. 
G. J. Mackelcan. 
W. Clark. 
J. Harrison. 
T. Waterhouse. 
T. Archer, junr. 
E. Alaw. 



Patents on which the Stamp Dutt op £50 has been Paid. 



22nd February. 
400. J. Norton. 
408. V. J. Lebel, J. Fourniol, 

and J. B. Remyon. 
413. J..S. RusseU. 

23rd February. 
402. W. H. Zahn. 
421. C. H. Roberts. 
547. J. Malcomson, R. Shaw, 

and W. Horn. 



26M February. 

422. T.Nash, junr. 

4i6. J. Brickies, T. Thorpe, and 
J. Lillie. 

441. G. M. MiUer and J. Wake- 
field. 

445. H. C. Jennings. 

454. G. M. Miller. 

468. J. Coney. 



WEEKLY LIST OF DESIGNS FOR ARTICLES OF UTILITY REGISTERED. 



No. in the 
Register. 


Date of 
Registration. 


Title. 


Proprietors' Name. 


Address. 


4060 


Feb. 22. 

M 24. 

„ 26. 
March 1. 


Improved Purse 


Christian Weintraud, jun 


r Oflenback, in the Maine, Ger- 
1 many, & 4, King-st., Cheapside 
Bow-lane, City. 

22,Cockgpur-8treet, Charing-cross. 

Trinity-street, IsUngton. 


4061 


A Box for containing Wax or other Matches 
r Self-acting Lever for removing Car-) 

< tridges when fired from Breech-load- )■ 
t ing Guns and Rifles ) 

llmproved Swing Kettle Stand 


Bell and Black 


4062 
4063 


Joseph Lang 

Thomag Pettiver 



